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Card Taps are made to satisfy quality 
seekers. Prove their fast work, lasting 
accuracy and high economy by trying a few 
“Cards”? in your shop. They come in all 
styles, all sizes, forall purposes. The Card 
Catalog is the handy book to order from. 


S. W. CARD MFG. CO., 


MANSFIELD, MASS., U. S. A, 


New York Store, 132 Liberty Street. 
Berlin Store, Arthur Kayser, Wer., Alte Jakobstrasse 24. 


EUROPEAN AGENTS: Chas. Cl hill & ¢ London, Birminghan 
Manchester and Glasgow; Markt & Co., Ltd., VParis; Fenw 
Freres & Co., Milan; Igna Szekely, Budapest; \ Lowene! 

Stockholm, Copenhagen, Christiania A. A. Kampfraath (Brus 
els), Ltd., Brus « i s e, Briinn, Austria 
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WILL GRIND 


FROM 12 TO 20 TIMES FASTER 


THAN ANY OTHER SURFACE GRINDER 
| | 
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Pratt @ Whitney Vertical Surface Grinding Machine. 





Cup shaped wheel covers full width of work ensuring perfect flatness and very rapid 
production. 
Furnished either with revolving table for discs, rings, collars, ete., up to 16 inches 
or magnetic chuck. 
Ten automatic vertical feeds from .0002 to 0020 through ratchet wheel. 
Kither belt or motor drive. 
Ivete jor twllustrated circular “The Vertical Surjace Grinder.”’ 


PRATT @ WHITNEY COMPANY, 


HARTFORD, _CONN., U.S.A. 


OFFICES— Trinity Building, 111 Broadway, New York. Boston: Oliver Bld Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louts 
516 North 3d St. Philadelphia: 21st and Callowhill Sts. Bir neham, Ala., Brown-Marx Bldg. Agents: California, Nevada and Arizona, Harron, 
Rickard & McCone, 461 Market St., Sin Francisco, Cal., and 164-8 Nerth Los Angeles St., Les At oe Cal, The Canadian Fairbanks (: Ltd., Mon- 


treal, St. John, Toronto, Winnipeg, Calgary and Vancouver. Japan, F. W. Dorne, 70 C Yokohama 
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Press Tools Used in Clock Manufacture 


Sub Press and Other Punches and Dies Are Made by the Seth 
Thomas Clock Company for Producing Clock Frames, Hands, etc. 


BY CHARLES DOESCHER 


only the punch and die, but the press itself quired size of certain holes 





The Seth Thomas Clock Company, of is less than 


Thomaston, Conn., makes most of its own 
dies, and the accompanying drawings 
show some original ideas that the concern be properly made in 
has perfected and introduced from time to factory results 
time in connection with its diemaking The set of pillar-press tools, shown in made a trifle shorter. This saves the time 
methods in order to obtain the best pos- Figs. 1 to 3, produce the circular clock of drilling out the holes later on by the 
I am indebted to the kind- plate in Fig. 4 [hat press tools con- aid of a drill jig. 

Bell, foreman of the die structed as here shown will accomplish all 


that holds the punch and die in position § the thickness of the metal to be used, the 
and in correct relation to each other, must locations for these holes are pricked by a 
wrder to give satis- punch made similar to the round piercing 


punches, except that it is pointed and 


sible results. 
ness of C. H 
B. Buckland, head diemaker, that is desired, may be illustrated by re- 

ferring to Fig. 5, which shows i brass After the upper and lower members 
have been machined and the four pillar 


F , THE CONSTRUCTION OF THE TOOLS 
room and G 
for many of the facts obtained during a 


recent visit to the works of this company clock plate 0.055 thick made in one opera- 


Shoulder on 
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PRESS TOOLS FOR CK PLATES 
\ Novet Ser or PILtvar-press Toois tion and containing 53 holes, many of the posts placed in position s shown in Fig 
Making a set of tools for cutting out holes being of the same diameter as the 1, the fixture shown in Fig. 6, which fits 
; thickness of the metal: yet seven tons the hole recessed out for the lower die, 


clock plates, or clock frames, as they are 
also called, that will stand up and run 


day after day without requiring ihe ser 


were cut at one run without the breaking is set in, and the upper member slipped 


of a punch or a minute's stop for repairs. over until the bottom of the hole recessed 


vices of a diemaker to keep them going Fig. 1 gives a general idea as to the con- Out for the punch holder rests on the fix- 


clock plates are usually struction of the tools which are used for ‘Fé, thereby bringing the upper and 


is an A-I job, as 
made of, say, 0.050-inch metal, and have 
or more holes Fig. 4, which is made of 0.055 metal and 
28 holes pierced and seven prick 


cutting out the circular plate, shown in lower holes exactly in line with each other. 
anywhere from 25 to 50 The babbitt is next poured into the open 
pierced, many of the holes being of the has space between the bushings and the frame 
same diameter as the thickness of the punch marks which are all made in one 


metal. It is, therefore, obvious, that not operation. When it happens that the re 


of the press, and is composed of a special 


mixture, which has been found to be less 
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hable to shrinkage than any other compo 
sition they have experimented with, and 
is as of lead, 


parts of tin, one part of bismuth, one part 


follows Six parts two 
of antimony. 
When thoroughly cool the upper mem- 


lown to detect any 


ber is worked up and 


unnecessary play or looseness of fit; also 


to see if the upper and lower holes are 
in an exact alinement with each other 
The flanges on the bushings are then 
secured to the frame of the press by four 


pins, and the four projecting shoulders of 
the frame of the press near the threaded 
part of the bushings are now beveled off 


by a special revolving cutter which has a 


projecting tit which fits the hole in the 
bushing. [he nut which screws onto the 
bushing is beveled on the inside to cor 


respond with the bevel on the irame of 
When ightened 


only 


the nuts are 


the 


the 
up, 
from working down, but also hold them 


press. 


they not prevent bushings 
central with the beveled shoulders on the 
frame of the press regardless of the bab 
bitt. 

It will be seen that the babbitt plays no 
part in the working of the tools, that its 
chief aim is to help line up the upper and 
lower members with each other and hold 
the bushings 


them in thi until 


position 
are pinned in position and the nuts tight 
ened up 

big. 2 
the working parts ot 


cross-section view ol 


shows a 


thie 


lower member of 
the pillar press. 


fue Lower Die 


Che lower die is held in place by three 
inch fillister-head screws in the flanged 
the 


prev ented 


part of the die which tits im recess 


of the press and is further 


from turning by a inch locating pin; this 
the die in its exact posi 


put 


ymcates 


pin also 


tion whenever it Is taken out and 


back in 


By referring to the 


place 


clock plate, Fig. 4. 


the shap oft the face of the die can be 

readily seen; the die is made from an 

ccurate master plate containing the va 

rious hole which are in the exact posi 

tion and relation to each other required 
[HE STRIPPER 

Che stripper 1s made nice sliding fit 
on the outside of lower die, and 
strips the from which the plates are 
cut from this die by the aid of thre 
springs, as shown. 

A very ingenious method is used to con 
trol the pward moti of this strippet 
Of the various methods tried in the past 
ry this neern the « illustrated has 
proved to be the best, and IS now used 

connection with all dies of this kind; 
also whet occaslol requires on regul 


\s shown, the threaded part of th 


ee screws that screw into the stripper 
m the bottom a1 prevented from 
working loose by the three check screws 
that are screwed into the face of the 
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stripper. The threaded thimble is drilled 


and counterbored to receive the head of 


the shown, and has a screw- 


driver slot by which it is screwed into the 


screw, as 
frame of the press. This thimble controls 
the upward motion of the stripper and 
from turning or loosening 
the 
the 


is prevented 
screw which forces 


threaded 


by a headless 


brass. plug into the part of 


thimble, as shown in Fig. 2 


THe Upper Diet RING 


lig. 3 shows the working parts of the 
upper member of the pillar press and con 
sists of the upper die ring which 1s held 
16-inch  tillister-head 


in place by six 5 


screws. The inside of this die ring fits the 


outside of the lower die and cuts the cir- 


cular or outside form of the clock plate, 
shown in Fig. 4. 
THE SHEDDER 


Phe 
in the hole in the die ring, 


shedder is made a nice sliding fit 
and not only 
heds the clock plates from the punches, 
but helps to keep the punches in line with 
the lower die, and also supports them ance 


prevents them from springing or breaking 


The holes in the shedder for the dif 
ferent punches are transfered from the 
lower die after the die is hardened and 


lhe shedder is left soft for 
the 


so that the holes for the punches 


set in pl ice 


fear of distortion of steel in hard 


ire in an exact line with the holes in 


the lower die and this plays a most im 


portant part in the successful working of 
the 


tools 


Securely tastened to this shedder by the 


ud of screws and dowel pins is a hard 
ened steel disk, upon which six pins are 
continually pressed by springs, as shown 
in Fig. 1 lhe holes in this disk for the 
punches at made large enough so that 
the punches do not come in contact with 


The | ardene d disk prevents the shedder 


Irom being roughed up bv the six operat 


punches is held in the upper member of 
the press bv three incl ilister-head 
screws and a ;-Inch locating pin lhe 
les inte which the Various pul ches are 
driven are laid out from the same mastet 
plate that was used in lavine out the holes 
n the lower dic 
THe PUNCHES 
( Iercimyg munches ( lig ] drive 
‘ he hack wevented fron 
lling ug mv the langed Cul s 
e punches which cut out tl 
] reel 1 1! egular les WiC ir 
kee ( nN lio j ] ‘ ip shanks 
which are driven in he punch holder, 
d e still more firmly held in place by 
he aid ot rews and dowel pins 
S PING HE | RADE-MARK 
When it s ppens t the clock plates 





lebruary 4, 


1LYOX 


are to be stamped with a trade-mark, or 
the 


device shown in Fig. 7, is used in connec- 


lettered or numbered in any way, 


with the tools described. ‘he 


the 


tion yper- 


ation is done at same time the plate 
is cut and pierced without added expense 
insofar as the operation itself 1s concerned, 

This method, which is original with the 
Seth Clock C 


sult of considerable experimenting, aad 


Thomas ympany, is the re- 
is at present used when required on all 
tools of this type with the best of results. 

Referring to Fig. 7, the trade-mark 
punch, the outside of which is made a nice 
in the shedder, is lightly driven 


lhe 
the 


shding fit 


into the punch holder teel pin 


shown not only prevents punch from 


turning and dropping through in case it 


becomes loose in any way, but alco helps 


to locate it in its proper position when put 


back in place after it has been taken out. 


rhe hole for the pin is elongated to allow 


for the adjustment of the punch 


The distance from the face of the trade 


mark punch upon which the design for 
the trade-mark is cut to the face of the 
shedder is equal to the thickness of the 


metal to be used. The round steel piece 4, 


together with the adjusting screw. forms 


the means for adjusting the trade-mark 
punch in order to give the proper depth 
to the trade-mark when stamped on the 


clocl plate 


against 


lhe adjusting screw bears 


the shoulder of the button as 
represented and is prevented from loosen 


fore ¢ d 


against the head of the screw by the screw 


ing by the brass plug B which is 


( The screw /) prevents the part ./ from 
loosening and also prevents it from turn 
ing when the adjusting screw is ised or 
lower« 7 


It should Ix 


1¢ usual spiral grooves to facil 


that the four pillar 


State d 


have tl 


posts 


itate oiling: also that the arrangement for 
feeding and euiding the metal in connec 
tion with these tools is not shown, but 1s 
similar to those that have been described 


in the AMERICAN MACHINIST from time to 


time and needs no explanation 


\ Novet Ser oF Suppress Toots 


Articlh s 


11S¢ if 


the 


clies 


pertaining to construction 
often 


would 


and subpress have so 


} 


ppeared in these columns that it 


scem that very little, 1f anvthing, could be 
dded to what has already been said For 
this reason the working parts onlv of the 


1 1 


subpress tools shi le scribed. 


This set of subpress tools is of more 


than ordinary interest, due to the fact 
that they cut and pierce four blanks at 
one time lio. 8 shows the lower member 
if the subpress with a plan of tl unches 
and work just above in Fig. 9 lig. 8 
includes the usual form of stripper whose 


upward motion ts controlled in the manner 


indicated: it 1s similar in construction to 
the one already described in connection 
vith ig. 1 
HE STRIPPER 
hi race ! the strippe r is represented 
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made in 


the 


10 and ts five pi 
shown, to 
the irregular-shaped holes which ar made 
a sliding fit for the blanking punches 
The small, hole 
the hole where the punch comes through 
the hole the for 
This punch is held in 


in Fig 


facilitate working out of 


round numbered 1 is 


in metal 


which pierces 


the gage pin place 


—« 


in the lower member of the subpress, and 


is shown in Fig. 9. 


Hole 2 is the escape hole for the puncl 


ings from the gage-pin hole, while the hole 
numbered 3 is the hole for the gage pin 


LS 


/ @ 
weey 
| WA @ 
l ie = F . for 
@~ @ 
The Blank \ 
. a —e— | —~ 
(018 Stock 
TF, © 
) CO 
u re Scrap | — a Punch for 
f age | ul r ~ 
througl . 
1G. 9. Plan of Punches a \W k 
Bianking Puaches at 1 
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Layinc Out THE DIE 


In laying out the die there were three 


important points taken into consideration 


The first was to construct the die so that 


it would be strong enough to do the work 


Vhe sece nd was to lay the die out so 





the greatest number of blanks would b 
cut from the least amount of metal. The 
third was to lav out the die accurately so 
that there would be no “running in,” that 
is to say, no cutting of imperfect or halt 
blanks when running the metal through 
Ol ccoun ot i wt i lavout.” 
+ . \ 
CQ QO) 
= 
. RY 
' 
neal) |es 
L ah 
al } i ? 
Dbedder for 
4 lver i 
I 12.1 r Member 














tion of Stock after 














FIG. 8. Lower Member of Sub Press IG. 13. Sec 
i g the Press 
= | —a> oO | |— = 
= HO eee ) Poe ee | cme — _ — 
| a a 
—— aa > <4 —j3— ~ —— — _— 
FIG. 14 IG.15 FIG. 1¢ iG. 17 
First Stroke, troke. 1 rd Stre t k 
JI FESS OOLS 
He BLANKING PUNCHES HE ¢ HE Dir 
The manner in- which the lanking igs, I] e di 
punches are held in position im_ the lowe de in ' re held 
mit her is shown in Figs. 8 and 9 Fig. 9g place by ew lowel pin h 
shows the punches 1n_ position the die itself is | | memlx 
strippel removed The round ges on press llist | ] rew 
the blanking punches are fitted int F d the su 
recessed h les and are held 1! pl ( \ B referring rig vhi h \ 
screws and dowel pins lhe yunches ip of ( f ’ 
when in use perform the function of both oh the pre hye en that t 
punch and die, as the punches als ‘ etal is prett ] 1 up 7 
piercing dies for the small. round hole in is very littl left t ' 
the blank lhe holes marked in big nvertec | 
8 are the es ipe holes for the scrap pun I 1g how e | ; he die 
es that are thus pierced out h is ’ p 


mTed 


. i ind é 


while the points 


pom 


105 


toward each other, 


numbered 3 and 4 point 


just the opposite wa) This is done to 
allow the holes in the metal from which 
the bkanks have been cut to match up 
more close with each other; that 1s, 
more met 1 would be wasted 1t the die 
was laid out so that the circular bodies 
of the blanks were all cut in a straight 
line with ch other 
Ace icy IN Layot 
In laving t the die the first step to 
ke fter the manner in which the 
s are to be cut from the metal has 
eC lecided up is to find the distance 
tre t Fig. 13, which is done by 
dding the width of the blank to the 
ridge of metal In order to make the 
ie strong the irregular holes are spread 
part in the manner shown in Fig. I! 
The distance from the center of these 
oles (which are numbered t and 3, 2 
nd 4) is accurately spaced off, by taking 
he dist ce from the center of the hole 
[>t | enter of the hole — in consid 
eration In this case the distance from 
the center of 1 to the center of 3 1s seven 
es*the distance from D to E It can 
b that this distance must 
e exact, f reason that if it was too 
‘ \ d naturally be an unneces 
t netal, owing to the fact 
ld be too large a bridge of 
| hetween the holes after the metal 
oh On the other 
f tl ( nee was too short the 
es nto each other as the 
t vy gradually run through, 
‘ | n that the blanks cut 
ld he perfect or half-blanks 
i ( and 2 should be 
ther is determined 
ipally | itive strength of the 
het 1s Iso the dis 
R \ieTAL [ HROUGH 
through in the usual 
( guide pins, not shown 
‘ ti if metal shown in Figs 
Ss, 1¢ d 17 clearly shows how the 
from tl tart; also 
gradually match in with each 
tte he fourth stroke of the press 
derst ra however, that 
d back into the metal 
dd (shown in Fig. 12) 
it nd are taken out atter 
in through Phe 
trip i metal re 
\ clearet idea a to 
‘ | | ire ut 
] ti ble the readet 
t lil oT rm the ick ia to the 
| e di laid out 
\" n the first stroke of 
‘ ‘ four blanl re cut, as is also 
th ge pin The blanks 


nto the metal by the 
tend to straighten or 








TOoo 

‘The scrap punching from the gage-pin 
hole is also pushed back into the metal by 
the shedder shown in Fig. 12, as there is 
no convenient way in which the punching 
can be gotten rid of by allowing it to 
escape by way of the upper member of 
the press 

Fig. 15 shows the metal after the sec- 
ond strok« The scrap punching from the 
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ing the long clock hand in Fig. 19. The 
two sections are doweled together in the 
which prevents them 
When in use the 
bed by the 


manner indicated 
from shifting endwise. 


held in the die usual 


die is 

key 
The semi-circular notch marked X 

the die 


en 
gages with a round bed 
and prevents the die from shifting in the 
This method is used by 


stud in 


























ige-pin hole that was cut on the first bed when in use 
roke of the press, is now pushed through the Seth Thomas Clock Company, on all 
the metal by a push pin shown in Fig. 11, ordinary blanking dies, and while not be 
nd allowed to escape through the hole ing new is nevertheless one that should 
numbered 2 in the stripper shown in Fig. be made more use of than it really 1s 
K - = 
7 
a 
= | 
— x - 
FIG, 13. Plan of Die a 
P 
ed 
i wl 
FIG 19. The Blank 
s 7 4 f ak 
. Ve I 
—_, (— “a ee . ‘ | 
\ ee 
\ S\ 
FIG. 20, Plan ot Die FIG, 22. Plan of Die . 
> < As — a oe is 


f 


FIG. 23. The Blank 


CLOCK HAND DIES 


FIG, 21. The Blank 
10 and drops through the hole in the 
irame of the lower member of the press 


which is shown in Fig. 9 


By referring again to Fig. 15 it will be 


secn that the distance from the center of 
one gage-pin hole to the center of the 
next, as shown at C, is the same as the 
distance between the centers of the ir 


regularly shaped holes A and the centers 


of B, and that after every stroke of the 


press the metal is fed or moved along 
just this distance, until the entire strip 
of metal has been run through 

\fter the second stroke of the press 
the gage-pin holes engage with the gage 


pin and form a position stop for the metal, 
feeding of the metal 


thus 


preventing the 
far or not far enough when passing 
it through the dies 

‘igs. 16 and 17 show the metal after the 


third and fourth stroke and also show how 


he holes in the strip gradually match up 
with each other until it appears like the 
strip shown in Fig. 13, after it has been 


un through 


Spiit Dies 


The split dies shown to reduced scale 


in Figs. 18 and 20 are used for blanking 
out clock hands, and are shown merely to 
the which 


idea as to manner 1n 


give an 
the blanking dies for this operation are 
made 


Fig. 18 represents a split die for blank 
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The key which locks the die in the bed 
is driven in on the other side of the die 
at A, Fig. 18 

Fig. 20 shows a split die that borders on 
the artistic. and is used for cutting the 
outside form of the clock hand in Fig. 21 
perforations on the inside of 


The Tanc\y 
the blank are made in a separate opera- 
tion; the dies for which are similar to 
those that have appeared in the AMERI- 
CAN MacuiInist before and, therefore. 
need no description at this time 

Fig. 22 is another artistic blanking die 


for the clock hand in Fig. 23. This die is 
not split for the the blank is 
of such a design that it cannot be halved 


The perforations here 


reason that 


by a straight line 


are also left for a separate operation 





An Inserted-tooth Cutter 


By Epwin BUSWELL 


new inserted-blade 
which I have lately de- 
The construction is 
simple and very rigid. The body A and 
of mild 
cutter blades 


Ihe cut shows a 
milling cutter. 
made. 


signed and 


steel, case- 


are or! 


clamp C are made 
hardened, and the 
high-speed steel, ) are clamping screws 
I have used these cutters on steel, cast 
iron and aluminum with excellent results 
in finish and larger production than the 


other types: I have made form cutters of 





4 
E 








WX 


TEETH 


INSERTED 


WITH 
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construction with the same 


With the 


blades require no fitting whatever; take 


the same 


gratifying results. this type 


the bar of high-speed steel from stock, 
lengths, harde1 


body tor 


cut it up to the required 


and mount them in the 


It 
fit ; 


then 
for the 


is 


grinding. 
to 


not necessary 


body 


blades make the slot in the 


a few thousandths wider than the thick 
ness of the blade steel as supplied from 
the makers, and the clamps will keep 


them in place 


Pneumatic-Hydraulic Inclined Lift 


By I. W. Cut 


The well-known Belgia: rm of H. 
Bollinckx, Brussels, have in one part of 
their factory a difference of level and, al- 


though a sloping way had been arranged, 
the firm experienced loss of time due to 
The difference of level is about 4 feet 


and it msidered 


) inches, Was neo 

advisable to us direct lift or elevator 

because the parts owered 
re long and not easily 2 i cag 
car \ Wart ( 1! | ot the typ 
wn in Fig vas mployed 
un along an inclined way eneth 

traveled (measured ! ly s Il 

fect. Some of the details o1 nstructi 

re seen in the h ( ving g. 3) 

the photograph-reproductions exp 


working 
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\ stationary cylinder E£, filled with wa- 
ter and connected with a tank C placed 
alongside the wall, provides the necessary 


power for lifting. A cock B in the water 
circuit is shut if the wagon FP is to re- 
main in any required position. This is ob 
viously of importance to prevent the 
wagon and load sliding back The tank 
is connected with the compressed-air pip 
ing F of the works When the wagon 1s 
at the top of the incline, the compressed 


air is let out through the piping O. Then 


the cock mentioned, between the cylinder 
ind tank, is opened by raising the counter 
VW fall in 30 
the pis 


id is down, 


and the wagon will 


the 


weight 
water is driven by 
k. When the lox 


counterweight 


seconds ; 


ton into the tal 


the is dropped 


ot course, 


—_—— 


ll fe 

| ¥ 
SKIN 
for 


and the cock shut 


107 


It would be possible at 


ck again 





that moment to open the air « 

so that the system might be got read 
sooner for lifting, as the wat cannot 
pass from the tank to the cylind Che 
lift is. of course, by the pressu if wate 
on the piston and perforn vork in 
a factory mant 

An improve pp s lesis 

f slid lve a \ n 

it the R 1 Scottish S ty 

Arts in which seboard wit vO ¢ 
entrics mounted upon a crank Lit 

ne end is used. ‘The shaft 1s ne 
{ t ntrics d gles 

or thes A at ccuratel , 
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The Making of Large Drop Forgings 


Different Operations in Forging a 400 Pound Crank Shaft. 
Machines, Dies and Steel Used. Temperature at Which to Forge 


B Y os P he A » 








9 in Which the STEEL CASTING MOLDING 
| Falk ¢ ‘ fe ollect and be lor steel castings the molds must als 
p lilwa \\ It is oO rried t of the ( through vents that be lined with clean, fresh sand of a nature 
: , re pen that does not readily generate gases and 
If-to ws it just after ( whi nf top of tl ist they must be thoroughly dried before the 
it W Id by t . hot metal is poured in them lor this 
| velg] $3.5 
poune dw ] \llis-( 
I ( npal 
When the m 
‘ t] in 1 il] tw ) 
re b d ( i 
Hang eacl f chain. witl 
which it was. liftes t ing mn 
each side of pe Y xottom oft 
the half-tomn 
lhe making of t] td nd cores ot 
ich a larg steel casting requires a great 
deal of skill on +! part of the molders 
nd core-makers, as we is a knowledg 
of the way the hot metal will act whe 
poured into the mold lhe center of the 
cores are usually tilled with coke, or som 
other coarse material, so as to reduce tl 


volum« 


rom. the 


\ 





ith the core sands and the materials uss 


binds rs 


of gases that are liable to form 





hot metal coming in contact 








Phis also makes air. spaces FIG. 2. DRAG OF MOLD WITH HALF THE CORE SEF AND SHOWING POURENS 


reason ovens are provided with cars and 
racks running into them similar to th 
one shown in the background of Fig. 2 
this enables molds as large as this to be 
easily handled Po pour the hot steel in 
molds filled with green sand, that has 
not been dried out, would cause the gases 
to form so suddenly that they would 
cause an explosion 

lhe above rules for making molds fo: 
steel castings, as well as many other de 
tails, differ so much from the rules laid 
down for the making of molds for cast 
Iron, that they have caused a division it 
the trade and a cast-iron molder is seldom 
successful as a molder of steel castings 

Risers must be liberally provided at all 
the high points in the mold, as show: 
the face of the casting 1n big ., © wr 
vent the metal from “cold shorting,” and 


} 


to carry away all of the slag, bad metal 
nd foreign sul 


the mold 


This piece could be made in two sepa 


stances that may gather in 


rate castings. But if molded in this way 





each piece would form a half circle and 
the shrinkage would not be the same on 
cach one, owing to their being so different 
in shape on any cross-section 

lo make them both shrink the same, si 
FIG. I. CAST-STEEL SNAIL CASE BEING LIFTED OUT OF MOLD they will fit together well when machined. 
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they are cast in one piece, by binding 
them together with strips of metal, such 
as are shown at 41,B,C and D in Fig. 1 
These strips will be cut away when the 
casting is machined lhe extra bars ot 


metal at / nad /* are cast in the Case as 





lhe mold partly finished is shown i 
lig. 2 lhis shows the drag half of the 
mold, after it has been rammed up and 
baked in the oven. One-half of the cor 
is placed in position and the comparativ« 
size of the casting ‘s well illustrated by the 
molder who is standing inside of the mold, 


and who, by the way, was by no means 


The two piles of small flasks in th 
center of 1 mold are built up to form 
the pourens. Two bottom-pour ladlefuls 


of hot metal are poured into this mold 
at the same time; one to fill each half 
At the bottom of the mold runners are 
formed that carry the metal from each 


pouret 1 t] asting that is to le This 





Fi 4 THE CORES ALL LOCATED AND 


bottom pouring ts 
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it 
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hecessary 
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mold, it would, in falling, tear a hole in 
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A German Horizontal Boring, which are 8 in number from 3.75 to 0.125 face plate, with T-slots for holding 
‘ ane inch per revolution. At its front end the special cutting tools, is attached to the 
Tapping, and Milling spindle is provided with a taper hole for end of the sleeve. All the driving wheels 
Machine drills, milling cutters, etce., while the rear are made either of steel or of phosphor 

end runs in a thrust bearing bronze. The adjustment of the large mill- 

By J. B. Van BrussEI When milling, the spindle and the ing cutters, which are attached to the face 

sleeve are locked together and 8 grada-_ plates, is facilitated by the bearings of the 


[he half-tones show a verv heavy hori- tions of feed are available, from 0.336 to spindle and the driving shaft, being 


ntal boring, tapping and milling ma- 10.08 inches per revolution The front mounted on a special swivel base, which 
chine, constructed by Messrs. De Fries & and principal bearing of the sleeve is allows about 10 inches radial movement. 
Company, of Diisseldorf, Germany. The made of ample size for the work it has The front of the face plate, when as far 
chine consists of a base plate, the size to do, and it has a taper and slotted bush back as possible, is about 6 inches in front 
which depends on the class of work for adjusting the spindle, so that the true of the base of the upright, and no part 
done, to which base the actual bed running of the latter is always insured. A Of the machine projects beyond it. 4 


variable automatic feed for the boring 
! 


-_ ——— spindle is obtained by gearing from the 





sleeve to a horizontal shaft, from which 
it is taken to the spindle by an arrange- 
ment of reversing gear, worm, worm 
wheel, spur wheels and screw. The 
spindle can be rotated by hand, and has 
coarse and fine feeds. The vertical and 
horizontal milling feeds are also obtained 
from the horizontal feed shaft by means 
of suitable gearing, and from the second 
shaft situated behind the carriages. The 
carriage and the upright are also pro- 
vided with quick power traverse motions, 





which are obtained in a manner similar 
to that bv which the milling feeds 
obtained 

The gearing tor the vertical and hori- 
ontal milling teeds, respectively, consists 


of two separate trains, so that when 














curved work is being milled, the hori- 

ontal feed can be disengaged, and vice 

versa The up and down movement of 

the carriag is well as the horizontal 

erse f the upright, can also be op 

ted by hand. In order to facilitate the 

Se Inmanagement of the machine, a_ railed 
HORIZONTAL DKILLING, BORING AND MILLING MACHIN} platform for ¢l yperator is attached to 








is bolted [he base is very massive, and 


o 

: , . ° 9 . 

is strengthened by number of ribs which . 

effectually prevent any distortion. Che . 

; ‘ 7 e 

[-slots are machined out of the — solid * 

— 

m« prignt verses 20 teet on . 

4 , 1 7 * 

the bed and supports the carriage, which . 

} +7 - J 

is vertically adjustable to a hight of 9 . 

* 

fee iO im s on it . 

, . 

I} I ig rite valanced, the . 

‘ + ‘ 1 ° 

weights being placed inside the upright, . 
and it can be inclined 30 degrees either 
above or below the horizontal Che drive 
is obtained from hunt-wound direct 
current motor Che drive from the motor 


to the horizontal shaft of the carriage is 


by means of a Renold silent chain, the 
ratio of the drive being 1 to 4.5. From the 
shaft of the carriage the driver is further 


1 
} 


transmitted through spur gear to the 


toothed fac: plate on thi spindle and by 
means of a pair of spur wheels, to the 
sleeve which carries the spindle. Back 
gears are provided in both cases. The 


boring spindle is of steel 7% inches diam 


/ 


eter ground to size, and has two keyways 








running the entire length. It is driven by 











the sleeve in which it slides and there is 
ample provision for varying the feeds, FIG. 2. VIEW OF MECHANISM 
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the carriage. The arrangement of all 
levers and hand wheels for the various 
feeds and quick traverses are also very 
conveniently arranged, so as to be easily 
reached and actuated by the attendant 
from the platform. 

The weight of the machine, arranged 
for motor drive, without motor, but in- 
cluding bed for a traverse of 20 feet, is 
of 32 tons; one stay 2% tons; one base 
plate 20x10 feet, 14% tons. 





A Good Set of Furniture for the 


Draftsman 





By Puitie BELLows 





Whenever a visitor enters a_ strange 
plant he is almost certain to see one de- 
partment whose equipment is lacking in 
perfection. If you enter any engineering 
establishment, whether uptodate or other- 
wise in its machine shop, you will most 
certainly find that the furniture of the 
draftsman is net anything like as good 
as it ought to be, nor yet as good as it 
could be made very easily. 


No expense is spared to provide the 
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now and then one does run across such a 
one, who, for purely business reasons, is 
willing to do a little better than the aver- 
age because he recognizes channels of 
efficiency loss which others are too slow 
to see and profit by. 

In Fig. 1 will be seen a drawing table 
which came under my notice while visit- 
ing recently a large plant in the East 
Though not perfect, it goes far toward 
achieving the practical ideal in a drawing 
table which I have always looked for tn 
vain in drawing-office equipment. 


Tue Boarp 


The board is a substantial affair 7 feet 
by 3 feet 6 inches by 1% inches thick 
The ends have cleats rabbeted into the 
end grain of the board. As was suggested 
to me by one of the men responsible for 
its existence, it would have been better 
to fasten these cleats under the ends 
with screws set in slotted holes to allow 
for the shrinking of the wood. When 
board has had much use the places where 
the thumb tacks are used become so pitted 
and soft that a slight pull on the paper 
puils out the thumb tack, necessitating a 
resetting of the drawing to the drafts 
man’s annoyance. With a board as mas 
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\ GOOD SET OF FURNITURE 


machinist with the most uptodate and ex- 
pensive tools; boring mills, and milling 
machines, whose cost runs into hundreds 
and often into thousands of dollars, are 
provided to enable the workman to pro- 
duce his maximum output. On the other 
hand, the designer, whose duty it is to 
provide a dozen of these machines with 
work is given an outfit representing an 
investment of perhaps $30, and is ex- 
pected to produce his maximum in quan- 
tity and quality. Of course, like the ma- 
chinist, he provides his own tools or in- 
struments. It is strange that most master 
mechanics fail to see how they can profit- 
ably invest more money upon the stock 
in trade of their designing force. Yet 





FIG. 4 


FOR THE DRAFTSMAN 


sive as the one here illustrated, it is et 
tirely possible to pass the face over a buzz 
planer when in this condition and make a 
new board out of it. 


THE T-SQUARE 

I have often realized the need of such 
a construction as that shown in Fig. 3, 
where a steel straight-edge is provided 
for the butt of the T square to work 
against. In this case the latter is pro- 
vided with two hardened-steel buttons on 
its working face. With such an instru- 


ment really first-class work can be done, 
mistakes avoided and time saved. Better, 
perhaps, than steel buttons in the T 
square would be two small hardened and 


ground rollers fitted as shown in the 
lower small detail, Fig. 3. As a result of 
the usual practice errors like that shown 
in Fig. 4 are almost bound to occur, due 
to unequal shrinkage of the outside and 
inside boards and also to the wear of the 
butt of T-square at the middle. Most de- 
signers of large experience have had, at 
some time or other, drawings which have 
taken weeks, if not months, to complete 
and in such a case with the usual equip- 
ent it is not unusual to find that a « 
struction line like AB will not coincide 
with the edge of the T-square five and 


1 


six weeks after it has been made, f 


rr the 


bove meutioned reasons, and if a new 


line as C D is required and started at, say, 
14 inches below the other and finished 
with tl [-square that made A B, it will 
be found that B and D are nearly sure 
to be from 1/64 to 1/32 inch, or more, 
farther apart than A and C 

\ little reflection shows that if a nun 
ber of details are built up using 4B 

isis, and another lot using C D as their 
basis hen someone vill get 1 t 
water ually the designer or the detailer 
nd ye it is t tl fault of either, but 
the faul f him who can pre ide the 
] vit proper machinery nd 

esn’t. Don't wait for some drafts 1's 
supply house t provide jy with s 
juipment. Such places are usually tw 
ecades | ind times, and you can d e 
whole thing right in your own shops, then 
you will | able to see that it is d 
ight 


Referring once more to Fig. 1, it will 
be noticed tl the legs of the t le ire 
f cast iron and are ade nnel-shaped 
nd reasonably light \ ge n that 
night be in place would be to provide 
these legs with caster s a slight cl ge 
in angle is often desirable te e ligl 
t right lr) front of the board is 
hinged 1 the rear can be elevated by 
| S ‘ shown. The 1 t the 
¢ l le is for blueprints nd 1s 
1, 
lrawers shown vel ‘ 
nee from the usual solitary deep 
a r total absence of at ich pr 
n), nd give the user 1 chances tt 


ep his instruments and Kent, Traut 


vine or Seaton free from a superimposed 
le of ink bottles, pencils and instru 
ents. If he needs them in a hurry tl 


be reached without breaking pen 

points and blunting dividers. The frames 
in which these drawers slide are light 

stings and make a neat appearance 
Perhaps the most valuable single feature 
f the outfit is the tool tray poised, like a 
dentist's, close to the work and yet mov- 
ible to any part of the board. Every de- 
signer has known the annoyance caused 
by having his instruments just over the 
spot he wants to refer to for one instant, 
especially if he needs both hands to hold 
a straight-edge that has just been set ac- 





curately to a given angl Chis little tray 
whose pedestal will slide the length of 
the board can be swung just where it will 
not be in the way of the worker or hi 
heht and yet handy for ll the small 


THe SEA 
The se vn in Fig. 2, is a long 
tep in the right directior When rightly 
de ened 1 b iit l ( n he 1) de for ‘ 
( nable figure nd enables the use 
move opposit ny portion of his work 
without taking his attention from its d« 
t Is It t I ] b te per aps, but 
well VW thre 11 S nt 


Making the O. K. Tools and 
Holders 


By F. H. 

Che distinctive feature about the O. K 
tools is that the points, instead of being 
made from bar stock and used just as it 
comes from the mill, are each on forged 


to shapt between dies in a hydraulic press 


Starting with the commercial bar of the 
|roper size, the pieces are cut off in the 
press shown at the right of Fig. 1. great 
care being taken to have each piece oft 


uniform weight instead of size. To secur 


this an accurate balance is placed on 
bench behind the operator, a standard 
forging being in cne pan for a weight 
rhe first piece from each new bar is 
tested and should the weight vary. owing 
to a slight difference in the size of the bar. 
the stop in the cutting-off press is ad 
justed until the weight is just righ Phi 
only saves stock, which is quit 
item with high-speed steel but also insur 
iniformity in the texture of the forging 
the same pressure is exerted in eacl 
After t itt it, wh 1 low 
| lh si ' the forging { 
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which is between the presses and in front 
the F 
to the 


ot operator in the picture, and from 


her first press with its 50-ton 


araulic pressure. Irom here it is 











FI¢ 2 INDEPENDENT OIL PUMP FOR LATHI 
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to the furnace, reheated and subjected to 


75 tons pressure between the finishing dies, 
without being allowed to cool. This gives 


the tools a very good grain as well as in 


suring uniformity and interchangeability 


In connection with the cutting off and 
forging it is worth while calling atten 
tion to the hight of the various tools 
Che cutting-off press is on stilts, the fur 


nace way up in the air as can be seen 
ind the forging presses also on wooden 
blocks This is not to add beauty or 


symmetry to the machines or the room but 


is most convenient for the operator who 
does not need to stoop a particl for ny 
of the operations 
LUBRICATING LATHE Work 
tie tank 


the 


cutting 


order to shanks of 


In 


points, the ends are held 


fore: d 


in specially formed babbitt jaws whicl 
bring the shanks true inthe lathe in orde: 
te mill them to. size For this and all 
lathe work, each lathe has a pump and an 
independent oil system for lubrication. A 
metal pail at the end of the lathe is th 
reservoir and from this the oil is pumped 
directly to the cutting tool through tl 
swinging gas-pipe fixtures shown and 1s 
controlled at the work by the regulation 
vas cock 

Or it can be fel through the hollow 


spindle of the lathe by opening a plug 
cock just above the pump, the whol 
plan being shown in Fig. 2. All the lathes 


have pans below the bed to catch the o1! 
which drains back into the pail on the 
filled 


which is kept 


barrel of 
by 


floor. ‘These are from a 


lubricant well stirred 


propeller near the bottom of the barrel 


<| he tools now we to the larex emer\ 
wheels shown in Fig. 3, wheels made up 
of heavy steel web with large blocks 


of abrasive material held on each side and 


running at about mile a minute Ch 
tools are held in grinding jigs as shown 
in Fig. 4. which fit against siops o1 th 
erinding rest and give the right ol 














GRINDING THE TOOL POINTS 


FIG. 3 
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[his factory is located on the bank ot 

















the Housatonic river at Shelton, Conn., a 
spot with much historic interest and onl) 
few iles below wher ne of the old 
tinni s] ) ] ited t rday 
owing to w p nd the sence O 
sts, it quit gat to a 
h w t g ding 
‘ I i 
f pe, is 
ten ' | : ind 
\ Niag Kall The product 1 
lled yrinecipal nsti 
nts of ‘ rk nd | treate 
nan el { y 
rv Ti¢ ) Tl ‘ 
hy ° ‘ ] ; ‘ \ ; 
nitrog fl quid 
ur p Whi \ mpound 
| ~ NCH FE SIN \ <I ck ‘ | oh thet ) 
nd } ‘ ] ) constituen 
] , 
by simply keeping the jigs in the right p An idea of the nstructi eS rm fertih re highly sat 
sition Similar jigs are supplied cus tro Figs. 6 and 7, angle- and T-sectior nares de - : a, being reported 
tomers who desire to maintain the stand forming the supports, whicl re tied having been « dos Se : 
ard shapes ecther laterally by threaded rod 1 di 
The building is of reinforced concret tance pieces. Small holes are drilled or 
with walls, floor and beams in one solid punched quite close together so as 1 While the number of persons killed and 
piece One of the interesting features is low the shelf slides to be spaced to suit injured ant lly in this country as a re 
the sinks and closets. as shown in Fig. 5 ind, as show1 very large storage spat ult of railroad isualties continues to 
which are molded in place and ar r) is made available per square foot of epre ppalling figure t is con 
neat and substantial occupied ling ‘ e methods and de 
Many of the shelve racks ar t Vc inually being introduced to pre 
STEEL SToRAGE Racks rally of wood to hold the shank of tl vent accidents are bearing fruit. as is evi 
In order to maintain the fireproof chat tools, but metal shelves, in the for f denced reports to the Interstate Con 
acter of the building, steel storage rack shallow trays, are also used, being mad merce Comn ussion for the las cal vea 
have been developed, which are not only vith the edges turned up and cornet which show that 3764 people were killed 
simple in construction but capable of cat locked This gives considerable rigidit ind 68.989 were injured This is a de 
rying great loads as is made necessary b to the trav so that it wall rry quite crease Of 1236 killed and 3297 injured d 
the nature of the work ] witl t breaking ( 
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FIG. 0. STEEL STORAGE RACKS FOR TOOLS FIG. 7 HANDY BENCH WITH SHELVES AND TRAYS 
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Increasing Production by the Premium System 


Fairness, Analyzed Operations, Accurate Limits, An Ample Bonus 
Based on the Character of the Work Are Essential to Successful System 





B Y 


; follo 


} 
le 


lo anyone who _ has wed and 


present-day condi 


tudied carefully the 


tion of our machine-shop labor, the im 


) speed up 


perativeness Of some means t 


and intensify our shop work and methods 
ind to lessen the time elements of sucl 
work, 1s very appat Our best shops 
ire not turning hree-fourths of 
eir maximun pacity, and many of 
e others less th lt r it Phe ( 
triction of output, intentional or uninte! 
tio is almost appalling and is due 
number of ¢ es, foremost among 
vhich is lack of proper shop and pro 
uction organization on the one side, and 
lack of interest and effort of the shop 
hen on the othe it Ss he p pos f 
rticle to t f sor f the meat 
if improving this last p f the prob 
lem, through the al f e premuul 
tem of paying | for added effort 
1 hie antip thy t ci ( m I 
ent im proportion ) ( | 
mount of work don ‘ known, This 
ntagonism is not now so open as it one 
vas, but secretly tl ppositi still ex 
{ Most of these men feel that thev 
sa nderpaid : ne 
dency to restrict | tput nly 
ch as they feel ( being paid 
There have be xperiments 
d to overcome this tenden f tl 
vorkmen, most of whicl im to do so by 
paying only in proportion to the amount 
f work actually done; the most common 
schemes are piece-work and premium and 
/onus systems 
It is not the intention to discuss her: 
he relative merits of the three svstems 
ut merely to say that the former has 
heen so badly abused as to be most ob 
noxi and unsatisfactory to* workm« 
besides failing to give the returt ul 
ticipated by the management. Long ex 
perience has taught the men that it is un 
safe to make more than a certain limited 
itput without danger of having the pitec« 
tes cut Che bonus vstem 1s t ! 
ery general application nol does ¢ ws) 
practice give the returns it should bv fa 
the best of the three is the premium sys 
tem, guaranteeing to the men their day 
wages and a fair return, in which the 
management also shares, for their added 
effort It is the fairest, the most suc 
cessful and satisfactory device yet di 


veloped toward th 
and ¢ 
and conducted will yiele 


cooperation of labor 


pital, and when properly applied 


1 returns far in ex 


cess of the cost of installation and main 
tenance It will do more toward getting 
full returns from the workmen than will 


T 


full 


paving 


‘tt by both 


A. 


zation or con 


premium 


syS- 
labor which is now being 
iabOr Which 1s now bDelng 
ireely in the technical press, 


few phases of the question 


to be customarily overlooked 
ippreciated by both parties 


for it must be regarded 


workmen and em- 


generally conceded, in the 
can 


the premium system 


| satisfactorily applied 


ifn all, classes and 


kinds 


arly all shops or lo 


though, natur 
the 


id 


Phis 


illy, it 


and 


Wy applied ré¢ 


mi immediate a deci- 


others Is a 


each individual 


estion that 


S OOK nto 


very 


before deciding de- 


many in 


S ( S 


ast have yielded 


Svste has 


n 


d in true man 
from. build 
repetition work of any 


of it. <« success- 


an 
Wade pay- 


mpliover 


build 
be 


treated ac- 


a jobbing, 
1 one must 
and con- 
it may 
the more 
th¢ 


the 


the more direct 
made, 
the 
pecialized shop can, 


heme involving a 


returns 
if 
sc 


tail 


ibsolute final 


and nicety aa- 


of 
justice 
mecerned; but for most 
ler the system the bet- 
workman cannot readily 


elaborate 


Ss Oo! an 


st of applying and main- 
rreat for the added re 


BETWEEN EMPLOYER ANI 


FM PLOYE! 


nt which 


cannot De Tor 


> FBR HR Y 


ly emphasized is that the success of 
de- 
pends on maintaining absolute justice be- 
the latter 
must be taught to have absolute confidence 
the of the 


strong 


the system, its very heart and soul, 


tween employer and employee; 


in former. This is crux 


[he 


the 


whole scheme management must be 


willing to “play fair;” must guarantee to 
the workmen that they shall have the 
benefit of their added efforts; a limit 


once established must not be reduced with 


out a corresponding change in tools or 
methods: no limit must be fixed as to the 


al his regu- 


amount a man may earn above 
lar day wages, et It is on these very 
points that the piece-work system has 
fallen into such disrepute and so failed to 


accomplish its missio1 In piece work the 


gains are all (practically) on the work 

man’s side with premiums they re 

nutual 

Few Men Ko Wuat A Day’s Work Is 
Very few workmen indeed, and few 


foremen or higher officials, realize any 
where near how much work a man its 
capable of doing in a day; very few of 


them realize how much time is actually 
lost or wasted by each or any man in 
their department every day They ar 
too busy and hurried to take the time 
to study these things, even if they are 
able to, and keep a record of them. It 1s 


what they are in the department for 


not 
\s long as men keep working steadily, 
not too excessively long on a job, or their 


feeds and speeds are not too excessively 


slow, it’s about all the foreman can look 
after ordinarily. But even when the fore 
men and executives have, or take, time 


to watch these phases of the work, very 
of tell 
doing and 


much a 
do 


“work 


how man 


should 


few them can 
is of in a 


capable 
ell an average man who is 
l” that 


six times as much work in a day 


day 


ing har« he can do three, four, or 


as he 1s 
doing, and keep it up indefinitely without 
injury or hardship to himself, and it will 
precipitate a row at once; 


vet instances 


are almost numberless where this has been 
done repeatedly in nearly all branches of 


‘f skilled 


own 


mechanics, 


that 


work. Few, even 


realize either their 


of 


capacity or 
this 
ance is so great that it is possibk 


their machines, and often ignor 


to add 


a very considerable percentage t their 


daily without 


the 


output and speed of work 
it. As 
of this, the case of a certain small shop 
or ut 
The men had all been supplied 


men knowing an example 


ab 100 machinists is interesting. 


vith new 
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high-speed steel tools, and the manage- 
ment had tried in many ways to induce 
them to speed up accordingly; but with- 
out success. The men claimed they 
couldn't do it, and if they were speeded 
up would soon drop back again to the 
original speeds, advancing all sorts of rea- 
sons and explanations why they did it 
As a final resort, without letting the men 
know anything about it, the driving pul 
levs on the two big motors which drove 
the shop tools were gradually increased, 
2 inches at a time, from Io to 20 inches 
in diameter in about two months’ time 
Only one man in the shop discovered any 
difference in the working of his machine, 
and he only because his planer was on a 
very insecure foundation and the added 
speed caused it to shake and chatter 

With these facts before us, and the 
added one that in a great percentage of 
cases the piece rates have been and are 
being set by an “office man” with no real 
knowledge of the time elements of shop 
work, and nothing to guide his judgment 
except the day-work time reports, it 1s 
small wonder that piece rates have been 
commonly set so excessively high. The 
rates may look small when first set, and 
lead to some dissatisfaction, but the work- 
man very soon finds through his pre 
viously unrealized possibilities of work, 
that he can quite easily make double or 
treble his previous wages; the work, how 
ever, costs the manufacturer exactly 
(practically) the same as_ previously 
This does not appear just to him, and his 
only redress is the inevitable “cut.” The 
story is too old and common to need re 
telling \fter two or three such cuts 
the workman learns the futility of trying 
to make large gains for himself and so 
limits his production to only so much as 
he has learned he will be paid for with- 
out danger of a further hardship and in- 
justice to himself. This is the basis of 
the so-called “ca-canny” (go easy) policy, 
even in shops using the piece-work sys 
tem, and it is where the system has 
broken down as a means of increasing 
productions. 

It is the fact of tremendous profits to 
the workmen with no corresponding gain 
for the manufacturer and no redress for 
him except in “cutting prices” which has 
brought piece work into such odium with 
the working classes. They feel that by 
each cut they have been robbed and 
wronged, with no chance of appeal with 
out danger of losing their jobs altogether 
So they have no incentive to materially 
exert themselves and increase their out 
put. If, per contra, the piece rates had 
originally been set at what they were sub 
sequently cut to, the workman would as 
sert, positively and honestly, that he could 
not do the work for that price, or even 
for twice the amount—he could not, ex 
cept by the long training of interested 
effort—and he would not try to do it 
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[THe Premium SysteEM Avoips COMMON 
DIFFICULTIES 


With the premium system, however, 


when properly applied, these difficulties 
are largely eliminated, for the gains made 
in working times are divided between the 
two parties to the agreement to the ad 
vantage of both, but with the greater part 
of the advantage coming indirectly to the 
manufacturer: for if, as is customary 
workman is paid for only half the tin 


saved on the operation, the manufacturer 
gets not only the other half of t wages 
ior the time saved, but he saves als 
nearly the entire shop burden 1 ll th 
time saved. If, for example, this burdet 
s 100 per cent. of th Waves paid im 
the workman does a wi \ 

limit in one hour, tl workman gains 
one-half hour extra pay for one how 

york, but the manufacturer gains the 


other one-half hour's wages and the to 
per cent. burden for the entire hour saved 
His gains by the transaction are nearh 
three times those of the workme: 

The manufacturer will not save the e 
tire shop burden for the whole time saved 
by the men in the shop. He will tnd 
that his power bill will increase somewhat 
as will his maintenance and repairs: the 
foreman and clerical force will need some 
strengthening, and most ot all the mspe« 
tion must be watched more closely He 
must remember, too, that the increasing 
of these same forces in his shop, rightly 
directed, would of themselves result in 
somewhat increased output, without the 
aid of the premium inducement; thougl 
experience has demonstrated repeatedly 
that the added returns in this way are not 
nearly in proportion to the added expense 
involved. It must be remembered, also, 
that the shop that is progressive enoug! 
and in earnest enough to install a con 
prehensive premium system will, by that 
very fact, tend to speed up its machines 
and men, and intensify the activities of 
the shop in general. It cannot, howeve: 
get the best results from the men without 
getting their good will and offering then 


some adequate inducement to husth 


Bastc PRINCIPLES OF THE PREM 
SYSTEM 
In the installation of a comprehensi 


premium system many problems will arise. 
which must be settled by the light of loca! 


environment and conditions There are 
several basic methods of pplving the 
fundamental principles of premiu nd 
which one of these to use im an 
ticular locality must be determined by 
local conditions. The most mn rl 
which, too, is generally satisfactory and 


ene of the easiest of application, is to give 


the workman a definite time limit pet 
piece tor each operation on each pie 
lot of pieces, and to divide with him tl 


time he can save under this limit. as in the 
ph 
\ better arrangement from the manutfact 


illustration given 11 


a previous paragra 


urer’s standpoint, and one equally as @asy 
and universal in application, is to set the 
time limits considerably lower than would 
be used in the former system—a certain 
definite per cent. lower—and pay work- 
men no premium until this limit was 
reached. When the limit is reached, how 
ever, pay the workman a liberal premium, 
ay 20 per cent, of his wages (for ma 
hine or light work) additional for the 
entire time he has been on the job. Ii 

workman can still do better than the limit 
et, divide with him the time he can sav: 
n the limit, u ldition to the 20 pet 
ent., as in the tormer case; this divided 


time is paid for at the day rate only 


This scheme gives the manufacturer th 
dded pront it ll efforts made by the 
workman to rea the limit set in al 
ses where he does not reach the limit, 


ind yet the prize offered is great enough 
to induce the workman to strive repeatedly 
for it until he does reach it. The limits 
inder this system will be set at the best 
average time that a good man, working 
faithfully, requires to do the work, so the 
workman must reach this high efficiency 
before he gatms any benefit from the pre 


mim 


AN EXAMPLE 


For example, if this best time on a job 
is 5 hours, under the former method 
the limit would be set at 7 hours, but 
under the second method it would be set 
at 5 hours. When the workman finished 
the job in § hours, under the first 
method he saved 2 hours and would be 
paid for one hour extra, or 20 per cent 
increase of wages gain for himself. Under 
the second method he would also be paid 
the 20 per cent. gain for himself. If 
however, the man took 5% hours for the 
job, under the first method he would have 
saved 1 hours and would be paid a 
44-hour premium or nearly 14 per cent 
gain in wages: while under the second 
method he would have gained nothing and 
the shop would be ahead the entire gain 

wages and burden—for the 1™% hours 
saved, and vet the inducement of the 20 
per cent idded pas © cents per hour for 
30-cent man—is great enough to make 


the man willing to trv the job again until 


, ~~ -m © honure 
How Muvucnu InN EMENT IS NECESSARY: 
One t the first questions which will 
rise when inaugurating a system of this 


sort 1s, how much added inducement is it 


necessary to offer man to get his best 
efforts [he result of vears of studs 
nd experimenting along this line indicat: 


that a sliding scale, depending on th 
nature of the work, is necessary; also that 

great deal depends on the way in whicl 
the case is presented to the men. But fo 
the average, conscientious workman 1 
each class the following seems, in get 


eral, sufficient for the purpose For m 


chinists, carpenters, fitters, etc., 20 p 








170 
cent. in addition to their regular wages; 
laborers, shovelers, masons, ete., where the 
extra work means proportionally extra 


> 


physical labor for the men, will require 30 


per cent. or 35 per cent. gain; high-speed 
woodworking tools of dangerous nature, 
so per cent.; furnace men, boiler stokers, 
( pola men or where the added labor 1s 
iccompanied by heat, gases or danger, 


65 per cent.; and for a few extra hazard 


even as high as 100 per cent 


ous « lasse >, 


additional must be paid for maximum ef 


fort lhe great majority of our work 
will, however, come in the 20- to 30 per 
ent classes 

foo much care and caution cannot be 
exercised in the setting of time limits, 


recording conditions under which, 


nor in 

nd for which, each limit is set, and the 
actual work and degree of finish covered 
by the limit Chis is especially true in a 


hop with a large or changing variety of 


work or shop conditions It is the one 
point over which there will be more mis 
inderstanding and friction with the men 
than over any other point likely to be in 
volved Provision must be made and 
thoroughly and definitely understood that 
for each and every change in the work, 
the method, the tools and the shop con 
ditions which affect the work in any pat 
icular corresponding change of limit 
will be made If more powerful or 


rapid drive is put on, high-speed, new, or 


+ 


special tools employed, a new jig or fix 


adopte d 


may |} 


ture made or any means whereby 


he speed oT the work increased, 


he limit must be readjusted to corres 
pond: at the same time the workman must 
he told why the limit 1s altered 


\lso a variation in the number of pieces 
VIVE! the will sometimes affect the 
limit. One of the hardest points to watch 
nd adjust in many shops, and yet a 
ital point, to compensate for the 

dual general improvement of shop con 
lition ew foren ret te der, better 

1) 1 T 1 ~ t! tT ' ett light 
nd the tl L little 1 whicl ery 

'D ttering; 1 1 
e1 t tit change of 
‘ light] p t] 
} \ rkin 1 ( | 
ic ‘ — ent ot 
rT ) 1 or « ves 
mrelit 1) 1) ? T 
tins imit tl t IL the 
‘ rkme \\ tit 11 the é tire 
em thre t will taal e rate et 
ame * 
‘ nd my it f ll od 

, diust: mn e must not 
he men “blutt beat him out 

is decision result not 

ined ft { t that should be 
from it. When thi t pet 

) mtal hh \ h Its 

rs | tans tl 7 

be, f +? but it will take 
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a man of exceptional ability and tact to 


reach this high standard 


OPERATIONS Must Be ANALYZED 


CAREFULLY) 


Before attempting to establish time 


limits for work, and especially for work 
that is to be repeated often and on which 
the 


to be 


operations and methods are not apt 


changed, it is absolutely essential 


to decide definitely on standard opera 


tions for each class or piece of work, or 
just what work shall constitute each op 
eration and how each operation shall be 
done This must be done carefully and 
in detail, for it is imperative to success 
In some cases the detail of this descrip 


tion of Operation goes so far as to specify 


the machine, the speeds and feeds, the 
number of cuts, the kind of tools, ete., to 
be used. But there are very few shops 
highly enough specialized to justify or 


make profitable such minute specifications 
the decided 
that the 
and absolutely 
allotted for his 
operations in the 


With 


nature, 


\ftet standard operation is 


ipon, it is equally important 
workman does accurately 
the work 


Standard 


portion of 


just 
operation 


shop must precede limit setting 


work of a transient, or occasional 


the dividing lines of the standard opera- 
tions will not need to be as closely de- 
fined or predetermined, as the likelihood 


misunderstandings with the 


of the record for all its 


of future 


men, or the value 


various purposes, 1s not nearly as great 


In the setting of time limits, an al! 
l 


Lon COoMmMMon error, fraught with mucn 


eval, is the basing of the limits on the day 


work time of the workmen. The greater 
hare of premium limits is set in this 
way, however, and it is one reason for 
the trouble and dissatisfaction arising in 
many cases with the premium system 


\s was previously stated, few workmen 


realize how much they can actually ac 
omplish, or how much time and energ: 
ev regularly lose in a day Chus when 
work time is taken as a basis for 
¢ pl 1 } ite the manufacturer will 
e day wake up to a realization of th 

t he has a shop f f excessivel 
c tin limits th it he Ss paving lls 
1 excessive premiums that they do not 
‘ men will naturall contend 
| this is their due, as it is by their own 
forts that these quicker working times 
vere stablished and are being main 

ned Phe do not realize that the 
igh limit through deceit—that 
er tt domeg a fair dav’s work 
( the limit was established hey 
vy that “the company gets half of 
vhen in lity the company has all 
long been paying more than it should 
e of the false standard on which 

( mit was originally § set The men 
t realize either that bv the verv in 
oduction of system work in shop, all 


in the shop whether premium or not, 


il he gradually speeded up by the mere 


and association, un 


nment 
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til what was called a day’s work before 
the started will be done in 
from five to eight hours, even though no 
limit is ever set on that particular piece 
unrecognized 
that few 


system was 


This 1s 
of the 


or operation an 


ut real benefit system 


people understand. 


MetuHops oF Settinc Time Limits 


ways of 

One is 
by which 
the of the 
operation is obtained by personal observa- 


[here are several reliable 


establishing correct time limits. 
the method, in 


“time study” 


actual time of each element 
tion with a stop watch, of a trained and 
competent man working faithfully, and all 
these elemental times added _ together 
after elimination of all unnecessary losses, 
to reduce it to its lowest possible time, 
and then adding a reasonable allowance 
for gain. This is a slow and expensive 
method, but with a keen and fearless ob- 
server at the stop watch, with a reason- 
able 


behind him, it will give very good re- 


amount of practice and knowledge 


sults It is dangerous, however, to in- 
trust the time observations to an inex 
perienced man, as it is very easy for a 


workman to bluff or deceive such a man, 
all 


observations. 


value and re- 


There 


and so the 


liability ot 


destroy 
the 
a thousand little ways in which a work 


are 


man can increase unnecessarily his work- 


ing time and still seem to be working 
hard and efficiently. No one knows this 
better than the workman and most of 


them are shrewd enough to make use of 


every one of them when there is a stop 
watch in the vicinity, whether it is in 
sight or not. It may be said that the 
watch should ordinarily be in sight of the 
workman; he resents being spied upon 


and distrusts a man who will do it 
\nother good way of limit setting is to 
aside a “demonstrator’s 


filled 


nd in charge of a thoroughly good, high 


set room as a 


room,” with adequate machinery, 


speed machinist and let him determine the 


hest time possible in which the work can 


be done; then base the limits for this class 


if pieces on his finding. The machinist 
must be a good one, must have the best 
facilities at his disposal, and should not 


be afraid to consult with the other de 
partments and offcers of the company 
This is a rather slow, but a very good 


rrangement and involves practically no 


added expense, as all of the man’s time 
Is on productive work, and the equip 
ment is all standard equipment The 
demonstrator would, of course, have to bi 
paid extra good wages, and it would 
mean the diverting of his work away 
from the regular line of routine. His 

m, too, should be separate from tl 
rest of the shop, so that he can work 
independently of, and undisturbed by, the 
shop and shop men 

he most satisfactory method, however, 
is to place the premium and routing de- 
partment under a thoroughly competent 
nan who has made an intense study of 
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feeds, speeds, tool steels, machine tools, 
shop methods and the time elements of 
doing work; give him all necessary data 
(in the form of drawings, production 
orders, etc.) and let him predetermine 
the proper time limits. Such a man must 
keep in close touch with the production 
department, the pattern and forge shops; 
the tool room and the machine shop; 
must have freedom to do as he wishes 
and the authority to insist on his instruc 
tions being carried out to the letter. He 
must be a man with experience enough 
to know that the limits he gives out are 
just and fair to all parties, and be able, 
if necessary, to throw off his coat and 
demonstrate to a workman that the limit 
can be made. Such men are not com 
mon and will command a good salary 
wherever they are This is by far the 
best method, and especially so for a larg 
shop, or one having a large variety ol 
work going through in small quantities or 
under varying conditions 

In some shops, limits are decided upon 
at a conference of the superintendent and 
department foremen; the conference 1s 
held usually after working hours. In on 
shop, at least ome of the shop ma 
chinists, selected by the shop men, was 


also put on this committee with good re 


sults. This method is not generally satis 
factory, as the men are tired and anxious 
ti get away, and it has the handicap of 
eetting limits set only pe riodically Bet- 
ter work can be had at these meetings if 
supp is served before beginning worl 


GuUuArD AGAINnst HiGu Limits 


But whatever method of limit setting 1s 


lopted, guard continually against hig! 
its excessive limits are more disas 
nd demoralizing than too low ones 
[here is always redress for a too low 
limit, but none for one that is too high 
an too much attention be paid 
claims on the part of the men or foreme 
that limit is too low It is a matter ot 


common experience that whet 


lh if which nas been catied too OW ) 


workmen and foremen, and which th 
have failed to “make’ ifter repeated 


trials, is raised the workman will reduce 


time below the original hmit th 
xt piece lot \ single cor 
t t : whic well illustrates 
1 1s ‘ where drill nal | -0) 
omotive reboxes t dri \ t 
limit of 16 ] rs each was give 
rkman claimed it could t be « 
1s working time o he s 
S v tron » | 1 t ) 
' ? \ ~ ‘ ‘ 
; vd the next , ‘ 
nan ( ged 3 | : 
ld be se t . 
v t n veragt 
( ttl tter than an average—w 
yer] iwtructed nd working 
yroximately the best of his abilit 
ke continuously for himself the all 


p ugeested in previous paragt 
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lf, as frequently is the case, the quan 
tities in which certain work goes through 
the shops vary considerably it is almost 


essential to establish “sliding scale” of 


1 


limits for the work. For example, if a 


has only two pieces Of a certain 


workman 
kind to machine, he would be given a 
certain limit, say, 2 hours each lf on 
the next lot he has four of these pieces 
instead of two, he would be given 

maller limit, say, 1 hours each; or for 
SIX pleces hk would be given, Say, I 

hours, or for 10 pieces I hour each 
This is especially true of planer of 
miller work, where the work can _ b 
“strung n°’ the machine in quanti 
ties, but the rul also holds good mn 
other classes ot work, for no man can do 
the first piece of a lot as quickly as he 
can do the second; or the second as 
quickly as the third; it commonly takes 
him several pieces to reach his pace, and 


also the lost time in getting ready for and 


cleaning up after an operation 1s practi 
cally the ann To! on as for 1 do en 
pieces 

It is generally advisable when the pri 


an operation is consid 
erable, as in automatic screw-machine 
work, in smith r furnace work, or in 


the alteration of a turret lathe, to con 


sider this preliminary time independently 
from the job tim It mav be advisable 
t set a separate limit for it, but. the 
rdinary small ustments otf the ma 


chine, changing tools, etc., should be con 
sidered as a part of the job This natur 


ally brings up the question of methods of 


} 


handling t s, etc., but it 1s too ex 


haustive a subject to treat here except 1 


say that Il tools and = appurtenances 
should be brought to the man ready for 
ise betor e s S ‘ oh. s that } 
vced lose no t +s score 


The imstall tt premium sys 
I] nerall Ss] i closer inspec 
1 systen ‘ will result in a better 
¢ (le f work | ing ft reac tim 
nit \\ n ll naturally not be 
careful f li Is as he rdinarily 
would be, unl knows he will b eld 
17° the sper lepartment lie mus 
\ t] ] Ten vork n 1 part 
vill d be charges ) 
g I ( Vall If this ing 
Ss rigi lv « I jualit oft the \ 
done vill eC! n é 1 
‘ | 1 Idec ‘ 
I cl . ) 1 tting 
ssembling w ft teriall 
iced, witl sponding ving 
tin On oe +] snathirun | 
T \ | * T i 
id i | ‘ 
ju ! t k from the start 
Qn s Il vork the rst tw r thr 
pieces will b pected as they come fro1 
7” ts | A here. 1 


4@ 


that it is especially necessary to watch 
the quality of the work of so-called 
“sharks,’ who make phenomenal records 
and “smash the limits all to pieces Chis 


is generally at the expense of quality 


VALUE OF DEMONSTRATORS 

It will also usually pay to utilize on 
or more demonstrators in connection with 
premium work \ good demonstrator 
will straighten up enough weak points and 
ragged ends, boost along enough laggards 
and get enough extra speed and hustl 
ut of the men to many times overpay 
his wages, and will also help keep the 
premium man more closely in touch with 


the work Oo! he shop 


Bonus TO FOREMEN 

In some cases a bonus paid to the 
department foremen will materially 
strengthen the efficiency of the depart 
ment his bonus should be paid in the 
form of a percentage on the net premium 
gains made in the department for the 
week. If the men in the department make 

saving of, say, 500 hours and a loss of 
150 hours the foreman would be paid a 
bonus on 350 hours at, say, 2 per cent 
ft his hourly wage rate It is necessary 
to pay tor only the net gain in order to 
keep the foreman after the losing jobs 
as well as the others. The sympathy and 
cooperation ot toremen must be main- 
tained, and they must strive consiantly to 


mprove their department and methods 


nd must report any change or suggested 
change to the premium department at 
nes 

lhe above discussion is general, treating 


rroadly of a few of the salient principles 


f tl premium svstem and a few of the 
difheulties of applying them; it refers 
rgely to regular manufacturing estab 
lishments. but mav be applied in more « 
less modified forms to jobbing or specialt 
shops \ later article will deal speci 
ll vith the pplication of the svysten 
to, and if workings in, a larg mbined 
bbing and manufacturing plant, in whicl 
he difhculties of application are greate: 
t] rtainty of return re less than 
purel manutacturing plant Thi 
will show definitely tl result 
wl el ned 
) ? y 1 ‘ 
Reinf ( ’ 
se { Stat 
Railway ( ring } 
the ] , wi ~ 
l ‘ l ! t ntly 
mM?rCu MD ‘ | . 
] ~ tre ne F t¢ 1< 
a ; ‘ ‘ +} + 
t the | () ‘ 
} 1] } | ' ty} 
A ‘ oe f , . 
nd it ding witl el | 
manut turer ] equired to g 
ntee the ties tor one vi t ep! ing 1] 
vhi fail in tl time 
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Design and Manufacture of Piston Rings 


Current French Automobile Practice for Making Eccentric Rings and 
Methods for Producing a Cam- ground, Theoretically Correct Ring 





BY R 


In reciprocating engines of all types th 
piston ring is universally admitted to be 
a part of vital importance; yet, except in 
elaborate steam-engine construction, it 
hardly receives all the attention and study 
it rightly deserves. In a majority of 
cases it 1S designed and made according 


This 


ment relates mostly to the one-piece split 


tc crude empirical methods. state 
ring, such as is used universally in in 
ternal-combustion engines and in a few 
types of steam engines. 

The object of this study is to point 
out the principles on which a_ correct 
piston ring should be based, and to in- 
dicate methods of manufacture permitting 


of a sufficiently close approach to: theor- 


etical excellence 

The principal requirement of an accur 
ate and efficient piston ring is that it 
should bear completely and with even 


pressure at every point inside the cylin- 
der. The deceptive simplicity 


of this proposition explains the matter-of- 


apparent 


fact way in which many able engineers be- 
lieve that any with 
some elasticity will answer the purpose 
It is evident that, since the metal in the 
ring has to be under constant tension in 


round contrivance 


side of the cylinder, a shape or a dimen- 
sion different from that of the cylinder 
bore will have to characterize the ring 
when in a state of rest 

In order to obtain pressure around the 
cylinder wall it was first proposed to make 
the outside of the ring a circle larger than 
the cylinder bore, and to provide for the 
necessary contraction by making the slot 
of sufficient width. Mathematical consid 
eration of the problem showed that to ob 
tain even pressure against the cylinder at 
every point of the ring it was necessary 
to make the ring of gradually decreasing 
the Pp. Fig I, dia 
metrically opposed to the slot, to the slot 
itself, S 
be nil at the point S and the inner shape 


section from point 


Theoretically the section should 


1 


of the ring should conform closely, al 
though not exactly, to the circle 4B 
tangent to the outer circle LE at the 
point S. Such a ring would be a me 


chanical impossibility. A compromise was 


struck consequently and a large number 
still employ 
“eccentric” in the 


simply a circle JJ slightly offset toward 


of makers rings known as 


which inner face is 


the outer face at the point S. Such a con 


struction is no more than a step toward 
a perfectly satisfactory ring and is funda- 
mentally deficient. Besides giving unequal 
pressure at the various points of contact 


it presents the further disadvantage of 


r < 


for the 


M. 


passage 


ENE 


leaving a considerable 
leaking gases between its thinner portion 
and the bottom of the piston groove, 
which is concentric with the outer circle, 
is shown by the circle GG, in Fig. 1 

To avoid this source of loss the cross- 
section of a piston ring should be at every 
point as close a fit in the piston groove as 
the transverse play of the piston in the 
cylinder (in trunk piston) 
and the necessity for freedom of action 


case of a 


A ring can be made answer- 
require- 
uniform 


will permit. 
ing the apparently conflicting 
ments of constant and 
pressure if its action is based on suitably 


section 


graded internal tensions in its metal, in- 
stead of being based on the variations of 
elasticity created by a variation in section. 
The variations in the internal 
tension, the ring by its con- 


desired 
created in 
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PISTON RINGS AND CASTING 
THEY ARE CUT 


DIAGRAMS OF 

FROM WHICH 
traction to fit the bore of the cylinder, can 
making the ring so that 
state of will not be 


be obtained by 
its shape in a rest 
true circle 
In construction, such as is shown by 
lig. 1, the stiffness is made greater at 
the point P by making the ring thicker 
this point. The same result would be 
if the radius of the ring at the 
and the thickness 


because more bending would be 


btained 


point P was greater, 


the same; 


required to cause the ring to fit the cylin- 
ler bore. For the same reason at the 
point S the ring was made thinner, the 


same reduction in pressure would be ob- 
tained if the ring was made: of a radius 
equal to that of the cylinder at this point, 
requiring practically no bending to adapt 
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itself to the bore, and yet the section at 
S could be the same as at P. 

Thus a uniform-sectioned, perfectly fit- 
ting ring to adapt itself to a cylinder bore, 
such as represented by circle C B in Fig. 
2, would in a state of rest present an 
external shape corresponding to the curve 
S M PR, which is not a true circle. This 
curve is composed of elements of con- 
stantly increasing radius. The minimum 
radius is OS, corresponding to the slot, 
and equals r the cylinder bore; the maxi- 
mum radius is OP at the point P diam- 
etrically opposite the slot. The value of 
OP should be: 

h 


OP=r+—, 


in which A represents the thickness of the 
ring. 

Incidentally it should be mentioned that 
for the sake of safety in mounting or re- 
moving the ring, when it has to be slipped 
over the ful] size of the piston, h should 
not exceed 0.035 of the cylinder bore when 
the rings are made of a good grade of 
gray iron. 

The value given above for O shows 
that the thinner the ring the closer its 
shape in a state of rest will approach that 
of a perfect circle. It will be noted that 
the curve SM PR in Fig. 2 is appreciably 
longer than the development of the cylin- 
der circumference; this has to be made 
up for by the width of the slot. The slot 
should be so cut that when the ring is 
clesed to fit in the cylinder its ends will 
almost meet, save for a clearance of 
approximately ;}, of the cylinder bore, 
which is ample to allow for expansion 
at the highest temperatures met in actual 
work in water-cooled internal-combustion 
engines. 
Having thus determined the proper 
characteristics of an accurate piston ring, 
I will proceed to study how it can be pro- 
duced best. 


MANUFACTURE OF Piston RINGS 


Piston rings will best be made out of a 
mild grade of close-grained gray iron. 
Care should be exercised in selecting a 
material softer that that used in the cylin- 
der in which the ring is to work. This 
will locate the wear on the cheaper part 
to replace, and slight inaccuracies in ring 
shape will disappear rapidly after a little 
running 

The usual practice for rings of small 
and diameter, up to approxi- 
mately 8 inches, is to cut them out of a 
casting such as shown by Fig. 3. The 
surface 4 B is faced on the lathe square 


medium 








n 


it 


— Coe 


™m ee YW FFP TD SS own WD WwW _ 


SS _—_ 








February 4, 1900. 


with the general axis of the casting, and 
it is then used as a foundation to center 
the blank on the face plate of a turret 
lathe Lugs abcdef are provided to 
facilitate clamping. Ten to 20 rings, ac- 
ording to size, are rough-turned inside 
and out and are cut off from the casting. 
The inside and outside diameter of these 
ring blanks are generally left 1.03 times 
larger than their actual measurement on 
the finished ring contracted to fit the cyl- 
inder bore [he upper and lower flat 
taces of these rings are then ground to 
finished size, preferably on horizontal, 
magnetic-chuck grinding machine. Up to 
this point the practice is fairly uniform, 
whatever may be the subsequent process, 
but in the rest of the sequence of opera 
tions a great diversity is found in the 
methods employed 

I shall describe here the methods most 
widely used in France in the autcmobile 
shops for producing work in quantities 


FRENCH PRACTICE FOR FINISHING PISTON 
RINGS 

[he ring blanks, having been treated as 
indicated in the foregoing paragraphs, 
have the slot sawed or milled on a length 
1b, Fig. 4, such that, barring a small al- 
lowance for grinding, the ring will be of 
a diameter equal to the cylinder bore when 
the two ends a and Pb are brought in con- 
tact. After having been slotted the rings 
ire placed in sets of eight, generally, in 
the fixture represented by Fig. 5. The in- 
ternal diameter of this fixture is equal to 
the cylinder bore plus the allowance for 
grinding. On a 4-inch ring this allow 
ance amounts to approximately 4; this 
is necessitated by the fact that in contract- 
ing the ring will not preserve a circular 
shape, and some points will not even touch 
the wall of the fixture The fixture is 
closed by bringing the nut NV to its seat; 
the mandrel-like fixture, shown in Fig. 6, 
is slipped in and the disk D centered in 
the recess ss, Fig. 5. The plate P, Fig. 
6, is then slipped on and the rings are 
securely pressed between D and P by the 
nut M. The disks D and P are a fraction 
smaller than the bore of the cylinder for 
which the rings are made. When the 
rings are securely held in the fixture, Fig 
6, the fixture Fig. 5 is removed and the 
fixture Fig. 6 is mounted between centers 
yn a grinding machine, which finishes the 
rings to exact cylinder-bore dimensions. 
They are then released and slipped into 
the cylindrical fixture shown in Fig. 7. 
Tke bore of this fixture is the exact bore 
f the engine cylinders: it is mounted on: 
a grinder and the inside of the rings is 
ground to exact size. Their pressure 
against the wall of the fixture is sufficient 
to hold them. The rings are thus finished 
and ready for us« 

Rings made by this method generally 
fit well in the cylinder and exactly fol 
low its contour; however, they do not 
give an even pressure. It can be noticed, 


by inspection of them and of the cylinder 
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wall after a certain amount of use, that 
they are not equally polished all around 
their periphery. This indicates that in 
some points they give an unnecessary 
pressure, while at others they barely touch 
put have no contact pressure 

This is well recognized by the makers 
utilizing this process of manufacture, and 
to make up for this deficiency they gener- 
ally make the internal circumference 
slightly offset in respect to the outside. 
| have completely considered the theory 
and results of this policy in the first part 


of this study 


Metuops Usep To Propuce THEORETI- 
CALLY CorRrECT RINGS 


I will now indicate by what means | 
have obtained theoretically correct pis- 
ton rings for 4'4-inch bore automobile en 
gines in Italy [he concern making the 
engines was a large manufacturer of 
printing machinery, and possessed some 


very remarkable and fairly large cam- 
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FIXTURES USED FOR MANUFACTURING 
PISTON RINGS 


reproducing grinders, which were idle a 
considerable part of the time. The possi- 
bility of using them for the manufacture 
of more correct piston rings than had 
been the standard up to that time was 
considered and work started 

A ring blank was selected from a well- 
seasoned lot and was repeatedly heated 
and cooled slowly to relieve all internal 
strains in the metal. It was then turned 
down to within ,; 2f an inch of the 
cylinder-bore dimension. The slot, of the 
diagonal type, was hand cut with a very 
fine saw. The ring was then forced open 


until it took a permanent set at the point 





P (Fig. 2) corresponding to the radius 
h 

r+ templet had been prepared 

to verify this. On the contrary, each 


branch near the slot was very slightly 
forced inward to decrease the radius at 
that point \ stout gage having been 
made of exactly the cylinder bore, the 
piston ring was slipped in and was found 
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to bear quite satisfactorily. This was not 
deemed sufficient, however; it could 
easily have been made right by filing or 
scraping, but the ring was wanted of 
strictly constant section. A hammer, such 
as is represented at H, in Fig. 8, was made 
and the ring exactly fitted to completely 
and evenly bear in the gage. To increase 
or decrease the radius of the ring at any 
point, as was found necessary, it was 
tapped squarely with the almost sharp 
edge of the hammer either on the inside 
or outside as indicated in Fig. 8. Tapping 
the inside opens the ring; tapping the 
outside closes it. This, of course, had to 
be done very carefully; it was done with 
out leaving any hammer marks on the 
ring surface. When a perfect fit was ob 
tained the ring was subjected to alternate 
heating to a dull red and slow cooling; 
this process was kept up for 10 hours to 
relieve all internal strains which the ham 
mering process might have set up in the 
metal. After this treatment the fit of the 
ring in the gage had been slightly altered 
Further hammer work and a new heat 
treatment at last produced a ring which 
permanently. preserved its shape and ten 
sion when forced into the gage 

The model ring thus made was of per- 
fectly constant section and gave an ab- 
solutely even pressure all around; two 
master cams were then made for use on 
the reproducing machines, exactly follow- 
ing the inner and outer profiles of the 
model ring The location of the slot in 
ihe model was bridged by an arc of a 
circle in the master cams. The reproduc- 
ing machines used were of the vertical 
spindle type 

The ring blanks were prepared in the 
manner mentioned in the first part of this 
study and were made true circles of the 
smallest diameter that could be circum- 
scribed around the model ring. The blanks, 
finished by a surface grinder on their 
upper and lower faces, were set in piles 
of four in a three-jawed chuck in the re- 
producing machine fitted for internal 
grinding, and were finished internally 
This gave them a true circular outer face, 
and an inner face corresponding to the 
shape found in the making of the model 
ring 

They then went to.the reproducing ma 
chine fitted up for outside grinding. The 
setting up was very simple on this tool 
\ cylindrical steel block had been pre 
pared following externally the internal 
profile of the rings minus a close fit al- 
lowance This block was vertically 
mounted in the chuck of the grinder. The 
rings were simply slipped over it and, as 
they were internally of an irregular shape 
corresponding to that of the-steel block, 
they were accurately located and held 
from turning during the outside grinding 

The next operation was the milling of 
the slot. For this work a fixture such as 
is shown in Fig. 9 was prepared. Al 
though the sketch shows circular, the 
recess A BC, in which the blank fitted ex 





etly. was of the same irregular shape as 


the ring itself. This located the latter and 


the portion of the blank to be cut away 


iwavs fell accurate ly at M where the fix 


‘ure was cut off toclear the cutter. In S$ 
as a small steel washer with a fiat 
on one side which allowed the blank to 


slip in and which, when turned around a 


half turn, securely held it in the position 
hown bv the sketch This fixture was 
ed in connection with a_ horizontal 
pindle milling machine 


consider it as use 


Alth ugh 


expensive for 


1 now 


heSSI\ 


ise in high-speed en 


vines, | specified slots such as are shown 


The ring being 
the hatched 
the 


for the rings 
placed in the fixture, Fig. 9, 
DE milled 


is then turned around in the fixture and 


part ss ( was out; ring 


the part / 1/1 G was milled out It will 


1 
} 


1 of these cuts are 


he noticed that bot 


mmetrically disposed in relation to line 


} 


CF, Fig. 11, which corresponds to the 


xis JJ / lig ) hey were auto 


matically located without moving the fx 


ture on the table. When this milling was 
done there remained a little bridge ot 
metal between .4 and B, Fig. 11; this 


was easily snapped and filed off by hand. 


The rings were thus finished and if well 


scasoned and heat-treated material had 
heen used were perfectly correct in every 
spect 
It was found preferable to season and 
heat-treat not the casting from which the 
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RING 


SLOTS 


blanks were cut, but the rough-turned 
blanks themselves 
COMPARISON OF THE METHODS 
These two methods of making piston 
rings having been outlined, I will not 
dwell upon the large variety of other 


methods proposed or used, as they are 


numberless. It will be sufficient to point 


out that the first method indicated gives 
but approximate results, at the same time 


it presents the advantage of economy 


when only limited quantities are to be 
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The method is much 


more perfect, but unless large quantities 


produced. s¢ cond 


are to be made, or unless cost is almost 


immaterial, it only pays in shops where 


there is other work to be done on the 
reproducing machines In the case to 
which | refer, the latter was the case, 


and no depreciation was charged against 


the cost of the rings for the use of the 


machines, as this work hardly occupied 


them two days in six weeks in a shop 


where they otherwise were occupied only 


60 per cent. of the time. The cost of the 


rings for the 4!4-inch bore engine con- 


sidered, was figured out at 3.2 cents a 


charging the entire cost of making 


pic ce. 


the model ring and tools against the first 


5000 rings produced. [Each engine took 
i6 rings and two more were allowed for 
breakage in assembling 

Before concluding this study it might 
not be amiss to give a few points of per 
sonal experience concerning details of 
construction and utilization of piston 
rings 

PISTON-RING SLOTS 
In reterence to the slot Three forms 


of slots are more commonly used, shown 


in Figs. 10, 12 and 13. Fig. 13 is the 


cheape St, and | lv 10 the 
to make \ 


tions, 


most ¢ xpensive 
condi 
trunk 


value 


consideration of the 
where 
that the 


prevailing in engines 


pistons are used, will show 


of these three types of slots is practically 


the same as far as gas-tightness is con 


erned. In Figs. 14 and 15 is shown, con 


siderably exaggerated, the disposition of 


the piston and piston ring in relation to 
the eylinder wall at any point where the 


piston does not touch the evlinder. There 


cr nstantin are such pomts since the pis 


ton is appreciably smaller than the evlin 


der and is constantly submitted to the 


alternating lateral thrust of the connect 
ing rod Curve /I II” represents the 
cylinder wall, P P the piston wall, R R the 


inner face of the piston ring and GG the 


bottom of the piston groove; abe f is the 
slot in the ring 

It is seen that with the piston bearing 
n the flat face of the ring a clear open 
ng fis offered to the gases. If the 
ring entirely tilled the groove the shape 
if slots shown in Fig. 10 would be per 
fectly tight and the other two less so, but 
such is not the case, as a clearance RG, 
slightly larger than the distance P II", has 
to he provided in order that the piston 
he allowed to make contact with the eylin 
der when the connecting-rod thrust will 
bear in the direction of the arrow. Thus 


the gases which will have passed the open- 


ing ahbed, instead of following the slot, 
will expand in the space between the ring 
and the piston, no matter what the shape 


of the slot may be. They will then escape 


through the space G:RigP: (Fig. 15) 
under the ring and follow between the 


piston and the cylinder wall until a new 
ring is met, when the same process will 


take place. This shows that as long as a 
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ring has to be slotted the shape of the slot 
the 
obtained by the 


is practically immaterial ; resistance 


to leakage is only con- 
stant expansion and contraction required 
of the their 


through the 


leaking gases for passage 


obstructions resulting from 


the presence of the rings. If some en- 


gines have been known to hold compres 
sion for hours, it can only be explained 
by the fact that capillarity held a ,film of 
oil which filled the the 
gas could have escaped, making the re 


passages where 


Sa 


sistance to expansion and contraction so 
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METHODS OF INSERTING 


LOCKING PINS 


ereat that the loss was exceedingly slow. 


The above considerations on the theory 
of leakage past the slot also have an 1m- 
the selection of the 


portant bearing on 


best position for the slot in the mounting 
of the engine 


We have 


when the piston is away from the cylinder 


seen how leakage takes place 


wall at the point where the slot is found 
lf, however, the piston had been in con 
tact with the cylinder wall at that port, 


could leakage 


It follows that with two rings in separate 


there not have been any 
grooves, having their slots at diametrically 
opposed points and in the plane of the 
connecting-rod play, an engine should be 
This 


engines 


perfectly tight. shows incidentally 


that 
having their slots spaced evenly all around 


mounting with three rings 


mistaken, although com- 
Such 


efficient than one embodying but two rings 


the piston is a 


mon, practice a mounting is less 


“ yrrectly located 


PISTON-RING LocKING PINS 


Since correct locating of the slots is of 


such importance it has often been con 
means for 
unlocked 
known to 
Che slot itself, 


obviously, is the proper location for a pin 


sidered desirable to provide 


locking the rings in place, as 


rings have often been turn 


around in their grooves. 


screwed into the piston wall and intended 
to keep the ring stationary, yet I have seen 


many instances of rings thoughtlessly 


weakened by drilling through them at 


any point of their circumference and 


merely screwing a pin in the piston. This, 
besides being the source of many break 
ages, entirely destroys the laboriously ob- 
tained uniform elastic tensions in the ring. 

The methods which gave me the best 
work, where the 


results in automobile 
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small size of the rings considerably in 
‘reases the difficulty, are shown .n Figs 
16 and 17. Fig. 16 refers to diagonal 
slots. Fig. 17 refers to Z-shaped slots 
in both cases a soft-steel pin P is screwed 
into the piston wall in the positions shown 
by the figures, and a small specially pre 
pared cold-chisel used to give the pro 
truding end a wedge shape. The openings 

»¢ for the pin heads were filed in the 
lips of the slots with a tine, Swiss-pattern 
fle. Care should be exercised in propor 
tioning the pin head and in filing the ring 
to avoid any removal of material which 
would increase the size of the opening 
thed (Fig. 14) uncovered by the piston 
in its lateral displacements. It should also 
be noted that in Fig. 17 the gases react 
ing on the piston in the direction of the 
arrow, the filing out to make room for 
the peg was made in the upper face of the 
ring. Consideration of the effects of gas 
pressure in the compression and explosion 
strokes of a gas engine, coupled with 
those of inertia at high speed, will how 
that it is at the lower face of the ring that 
the maximum of efficiency against leak 


age is required 


The Oxy-Acetylene Torch as a 
“Putting-on Tool” 


By Henry Cave 


It has been the custom in most ma 
chine shops to play jokes on newcomers 
to the trade, one of the most popular 
greenhorn 


consisting of sending the 


around the works from one department 

















PG I WELDING ON A BOSS 


tc another in search of some article, 
which a little thought would have made 
him realize did not exist. The two most 
popular will-o’-the-wisps seem to have 
been the left-handed monkey wrench and 
the “putting-on tool.” This latter can no 
longer be used with safety as the rapid 
development of the oxy-acetylene torch 
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has placed it in a position where it will 
do the job, and one can readily imagine 
the guying the joker would get if his vic 
tim returned with one of these torches 
from his supposedly wild-goose chase 

Some idea of the extent to which auto 
genous welding can be used for this pur 
pose, may be obtained from the illustra- 
tions. Fig. 1 shows a 10-inch gate-valve 
body made from a steel casting, which, 
after being machined up, was found by 
the Chapmen Valve Company, of Indian 
Orchard, to be short of a boss The steel 
foundry had failed to make use of the 
loose piece on the pattern provided for 
this purpose. As it was necessary to find 
some way out of the difficulty, the prob 
lem was solved by sending the castings 
to the Autogenous Welding Equipment 
Company, Springfield, Mass., which uses 
and is agent for the Davis-Bournonville 
process 

They had the steel forging, shown at 
Fig. 1, made so as to form as large a 
part of the boss as possible The flame 
of the oxy-acetylene torch is very small, 
the tip used for this purpose giving a 
welding flame that is only about three 
eighths of an inch long and one-quarter 
of an inch in diameter. It is, therefore, 








J 
Zz 
Fi 2 “OSTTION OF ORCH \ND SHAPE © 
BOSS WHEN WELDINE 
necessary that the flame should come in 


contact with every drop of metal welded, 
it not being possible to make a lap weld 
Thus it was necessary to make the forg 
ing .f V-shaped, so that it would form 


groove when placed against the wall of 


the casting to allow the tlame to reach to 
the center. as is shown in Fig. 2. It was 
rst of all necessary to cut off a lug cor 


responding to the one shown at B, with 
the cutting torch This lug was put on 
the pattern for the purpose of locating the 
loose piece which is shown at ( Phe 
forging was then held in position and 
the torch applied, metal being added from 
low-carbon steel wire to fill up the groove 
and build up the required shape 

The boss was then faced up and showed 
yood sound metal. It can be readily 
realized from this job what a boon this 
equipment will prove to the machine shop, 
as everyone knows the uncertainty of ob 
taining sound steel castings and all thes« 
defects can be satisfactorily taken care 
of with the oxy-acetylene torch. This en- 
zbles steel castings to be used where 
formerly it was necessary to use man- 
ganese bronze or steel forgings. The 
cutting process also enables the _ steel 


181 
founder to trim tt the risers more satis 
factorily than with a saw 


One of the principal features of this 


process is the accurate work that can be 
carried out, it being possible to line up 
the broken piect f parts that are a 

tely machined, so that they come very 
close to their original positions, This is 

















clearly shown in ig. 3, in which an ait 
led automobile cylinder is shown with 
broken supporting arm welded back on 


\ straight-edge resting on the machined 


hows the perfect alinement obtained 
\nothet Interesting Icature is the f 
though the fracture passes through 
he hol to which the bolt is screwed 
ter welding the bolt was screwed 
» place without even running a tap int 
t! le the t being all that could be 
ired [his evlinder is, of course, cast 
practically ll metals cat 
velded by this process, thougl 
tting ned vrought 1 ecl 
aad tie 


Tapping Stay Bolt Holes in 
a Marine Boiler 


We had some work on a marine boiler 


which included the tapping of the inner 


and utet eects | stay bolts Che 
sheets were 10 inches apart Che tap was 
15a inches diameter, 18 inches long, and 


was fluted the full length 

It was used in an air machine, but we 
found that after it started to cut the inside 
sheet it stl kept cutting the outside ons 
So much so in fact that the stay bolts 
would almost drop in place. We then 
made a new tap, but fluted it for only Q 
inches from the end The front end we 
fitted with a tit or guide 10 inches long 
and the size of the drilled hole After 
tapping the outside plate and entering the 
end of the tap in the inside one the part 
f the tap which was in the inside plate 
was without flutes so it could not cut 


large 
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A Few locomotive Repair sual neatnes ind order of the one here, 


nor had it been cleaned up simply for 


re 
Kinks 1! spectior is one <¢ wuld easily see The 


foreman Chomas \icDonough, likes 


) 


ETHAN VIALI 


Lhe dozens of devices, many Db 


omplicated, for rotating 


ive whee f a locomotive while setting 
( but the simplest, lightest, 

ell t efficient apparatus is, I be 
v ie made by FE. J. Buckbee. 


chine foreman of the Urbana shops ot 
e Bie Four railway at Urbana, III 
\lost of the devices in use work from 


1 


he center of the pit, and are not only 


heay nd awkward to put in place, but 
re sluggish in motion 
Fig shows the rollers upon which 
he wheels are raised from the rails and 
tat \ similar device is placed undet 


e wheel opposite to the one shown, and 
he wheels are raised by screwing up the 
ts on the long bolts connecting the 
lle x vhich slide on top of the 


An inspection of the way this part of 
the device 1s made will show that it can 
» taken apart, after the nuts are loosened, 
by simply lifting up the different pieces, 
thus enabling one man to take off or set 
» the rollers without having to employ 
crane, jackscrews, crowbars and four 
five men, as in some places 


The mechanism used to drive the rol 





lers and through them the wheel, is also 
trem imple and is the only one I 
ve seen working from the outside \ 
orm, driy by standard reversible air 
motor, me into a worm gear, the 
indl t wh is connected to the roller 
cle | cmi-universal joint and the 
hole thing substantially mounted on an 

plat there vou are! 

. BLACKSMITH SHOP 

\ rule t blacksmith shop is the 
dirtiest place bout a railroad shop, or 
oth p for that matter, so I 
\ hl rprised at the un 
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order, and to know where things can be 
found after they have been used, and Fig. 
2 shows the rack he has had made for the 
spring swages or formers The frame- 
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work is made of heavy iron and the pins 
are of %-inch iron. 

In making spring swages, he prefers 
making them with a semi-loop, as shown 
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FIG j THREE WAYS OF MAKING SWAGES 


* 


by the chalked one in front, and_ all 
swages made since he took charge of 


the blacksmiths have been made that way 


MAKING SPRING SWAGES 


Fig. 4 shows three ways of making 


spring swages, both A and B being 


n 
correct, and are too liable to spring or 
twist out of shape even when a guide 
pin is used. C is the more general form 
in uptodate shops, the ends being held 
together by two rivets, as shown, though 
sometimes one rivet and a band is used 
However ill things considered, Mr. Me 
Donough thinks the kind with the semi 
loop shown in Fig. 2 preferable, as it has 
ali of the accuracy and reliability of C 


combined with the springiness of A and 











FIG. 5 LAMPING WHEEL SPRINGS 
l This springiness is of especial ad 
vantage, as it lifts from the work better 
A heavy clamp used to compress locomo 


tive springs is shown in Fig. 5 
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f NG AND ( rInGc FLUES 
The eVice eC 1 the boiler shop f 
testing flues is shown in Fig. 6. The flue 
is held betw two valves that ait 
cold wate 00 pounds pressut d 
nv | } t once detected Che end 
of the ma nearest the front 1 d 


justable for different lengths of flues by 


mean f a pin fitting into holes in the 
bed \ plunger set into this adjustable 
head, automatically clamps the flues as the 
air is turned on to force in the watet 
[his tester is just effective and is not 
so sloppy as the kind in which the flue 


is immersed in water and filled with air 


alone, the leal being detectec \ the 
b ibbles 
\fter the flue is tested, it I< 


d slightly tilted to drain off the water 
which runs into the trough and out into 


a pipe. On the right of this cut is shown 


the flue cutter This is of the ordinary 
rotary type, the flue being laid on a set 
of rollers with one end against a stop 


and the other end under the rotary cutter 


which is lowered b hand w 


[ESTING AIR-BRAKE VALVI 


\ very simple torm of alve-testing 
machine is show in big. 3 All the 
| ] } 1 . ] 
clamping is done by eccentric levers, mak 
ing the quickest possible lock The two 
rear levers draw in headed pins, while 
the front one clamps by pushing out the 
end of piece A, which is pivoted at the 


middle Air is turned into the valve at 


about 85 pounds 

The slotted iron block set into the 
bench at the left is used to set the valve 
bodies in when adjusting the plugs o1 


other parts. Crosshead pins wear out so 


much taster than the other parts that un 





less some way can be devi 


place t} pins, the entire pi 


REVERSING CROSSHEA 


ig. 7 shows the method Gen 

















_* 
Flat tlead Cap 5S . 
FI 7. RENEWING CROSSHEA 
eral Foreman A. F. Bradtord Lhe’ old 


pins are cut and a new one dovetailed in, 
s shown, and forced home at I5 or 20 
tons pressure. The result is a crosshe 
practically as good as few 
lor the pictures and information in t 

article | am under obligations to Maste 
Mechanic J. A. Gibson, who did ever) 


thing in his power to show me the i 


teresting things 











Some Antique Machine Tools 


Number 5 


By KE. A. Dixit 

lig. Ig shows a. cutting-off machi 
[his is a very old machine, at least 75 
irs I should imagine. The rear end of 
the spindle, which is hollow, has four set 
ews for centering work and the front 
id has a chuck of ancient § design 
nted on it. This chuck is unique, the 
Ws are independent and the’ screws 
which actuate the jaws are rather dif 
ficult of access witl the wrench The 


rim of the chuck is rounded, like a hand 


wheel, to be used, in conjunction with thi 
operator's hand, as a brake. Owing to th 
shape of the head there is no room for a 
cone pulley, but another casting on top 


rries the cone and spindle, and motion 


ransmitted from the me spindle to 
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and gears drives the pulley in front of the 
front leg below the head \ belt 
this pulley drives the pulley mounted on 


trom 


the same shaft as the pilot wheel. 
It will be neticed that there is a capstan 
shaft [his is 


head on the cone-pulley 


used in connection with a tommy bar 


when screwing couplings onto shafts, and 


was formerly used when cutting threads 


of large diameter with a die, as the power 
for this 


of the machine was not sufficient 


work 


Between the cross-feed handle and the 
pilot wheel is shown a threaded shaft 
with a flange on it. This is an adjustable 
micrometer(?) stop for the carriage It 


consists of a rectangular nut, secured to 
the base of 
screw 


eter by 18 


the head, which has a four- 
in it about 1% inches diam 
long A set 


provided for clamping the screw when set 


inches screw is 


to correct position. The flange on the end 
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spaced that the worm gear G can be either 
disengaged with both worms or engaged 
with either of them by raising or lowering 
when 


it slightly. It is easily seen that 


the worm wheel G is in engagement with 


E it rotates in one direction, and when 
in engagement with F it rotates in the 
opposite direction In most cases this 


reversing arrangement is placed under the 
head of the machine. 


Fig. 21 shows a 72-inch by 12-ft. engine 














~A 


REVERSING MECHANISM FOR THE 


LATHE 


Fit 20 


FEED 


lathe, known in the shop as “Redmond’s 
lathe,” because for many years an old man 
Redmond ran it. The back 
under the head, and triple gear or 


named gear- 
ing 1s 
you prefer it, is ob- 
tained by throwing the belt off the cone 
pulley and putting a pinion on the shaft 
carrying the tight and loose pulleys with 


The 


power 


face-plate drive, if 


the curly arms in front of the head. 
curriage is actuated by hand or 
along the bed by a rack fastened to the 


carriage. When the carriage is in the posi 





head spindl through gears ot equal 
The lathe 


work of small 


intended 


that 


only so that 


was, OF course, 


diametet 


mack gearine was not considered neces 
sary 
The pilot wheel in front of the head is 
a shaft having a pinion engaging with 
a gear on a shaft carrying a_ sprocket 
wheel engaging with a chain between the 


fhe two ends of the chain are 


eCa&rs 


cured to the carriage, the loop at the 


il end passing over the sprocket just 
ferred to while the loop at the other 
end passes over an idler mounted in a 
his yoke has a threaded shank so 

that the chain can be adjusted; the end 
f the shank with washers and nuts 1s 
seen at the extreme right on the end of 


end of the cone 


\ belt from the small 


pull drives a small shaft at the back 
i! | cone on this s| ift onnects wit] i 
below the id which t wh wo 


rTING-OFI 


MACHINE 

in contact with the 
carriages and acts as This is the 
oldest adjustable carriage stop I have so 


ot the screw comes 


a stop. 


lar seen. 

The carriage is of the old weighted rise- 
and-fall 
feed motion, a T-slot being provided; the 
tool shifted time the limit 
Ot thre the 
slide, of course, being returned to extreme 


design with very limited cross- 


block 1S each 


cross-feed 1s reached, cross- 


position before the tool block is shifted. 


The reversal of the feed on this ma- 
chine is the same as on many of the 
Silver lathes; it is shown in Fig. 20. The 
shaft 4 is driven by belt from the ma- 
chine; on it is mounted the spur gear D 


meshing with the spur gear C on the shaft 


B. A left-hand worm F is keyed to the 
shaft | and a right-hand worm E to the 
shaft B. Between these two worms E and 
F is the worm wheel G, which through 
the shaft Af and other mechanism actuates 
the carriags lhe shafts | and B are so 














THE SHAFTING LATHE 


FIG. 22 


tion shown, near the head, the rack sticks 


through a hole in the wall and projects 
into the next room. The carriage is of 
peculiar construction, the slide rides on 
two V's in front [he rest is provided 
with a weight to hold it down. T-slots 


are provided at various places on the tool 
rest for the tool posts of which there are 


two The head of the tool rest can be 
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FIG. 23 BORING, TURNING AND SPLINING MILI 70 YEARS Ol 
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swung to any angle for either facing or 
turning 

The tail spindle is square. The tail 
stock can be set over for turning tapers. 
The bed of 
with iron strips fastened to it. 


lathe is 


made of stone 
Formerly 


this 


there was an automatic cross-feed but it 
is absent now. 

Fig. 22 shows a lathe known as “the 
shafting lathe.” It is used now for 


straightening. The feed is by chain. Hel- 


ical gearing is used in the head. Che 
rack in front with face set vertical is 
rather odd The large hand wheel in 
front of the head is for hand feed through 
the chain 

The power feed is the same as shown 
in Fig. 20, except that the two spur gears‘ 
C and D have been replaced by sprocket 
wheels and the two are connected with a 
chain, which, of course, necessitates the 
use of worms of the same hand. The 


ball levers shown in front of the bed are 
fastened shaft the 
raising and lowering Fig. 
20, so that the changing of feed direction 
from any point along the bed is not quite 


to a which controls 


of the gear G, 


as new as many people suppose. 


23 shows a vertical boring and 


mill built about 70 
is about 12 feet diameter sup 


Fig 
turning years ago. 


The table 


ported on rollers and spur driven. Be- 
tween the housings the mill will swing 
about 16 feet. 


is equipped with two bor- 
the center 


The machine 


ing and turning heads and in 


at the top there is a reciprocating square 


bar, with a stroke of 3 feet, to which 
splining bars can be fitted so that pul- 
leys, ete., can be turned, bored and key 
seated at one setting. This tool is used 
on large jobs to this day and does satis- 


factory work. 


A Column Facing Rig 


We |! hundred columns 
with top flanges, Fig. 3. The 


flange is provided with two finishing strips 


ave made many 


as shown in 


upon which the head of a machine fits 
We tried a face mill in the milling ma 
chine, but it was too slow; then we: put 
ther im thie sh per witl better su cess 
Shaping the face took about 15 minutes, 
including the handling in and out of the 
machi ut the setting up was something 
of b \ne r objection to using the 
shaper was found in the fact that the 
shaper was on ifferent floor from the 
drilling machines, where most of the other 
work was done, which meant a good deal 


of handling 


We finally ventured to try a_ facing 
cutter that can be mounted in the drilling 
machine and fed straight down onto the 

t difficulty was to provide 
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bearing for the leader, without 


‘ould not hope to 
the 


a steady 


which we succeed, as 


neither the casting nor machine could 


be expected to withstand the lateral 
strains set up in starting the cut on such 
a rough surface as these pieces present 
without getting the cutter jammed, or 


flange 


breaking off the 


The cutter, Fig. 1, consists of the ma- 
chinery-steel disk 4, which carries four 


high-speed steel tools a, mounted, in slots, 
and secured by means of fillister-machine 


screws, as shown. A taper shank B, hav- 














ing a flange, is fitted to the cutter disk 4 
B 
b 
U A 
a eld. 
Lccntnipsastehuanennall 











F 
~~ 
QO) 
D 
FIG. 2 
OLUMN 
by means of a parallel extension, whic ! 
turn supports the spherical-ended lead 
C, as shown in Fig \ flange is pr 
vided on the leader similar to the one on 
the taper shank and between these the 
cutter disk is clamped by means of the 
tour screws b, which also serve as « ers 
We put as few tools in as we could in 
rder to reduce the. feed pressure as much 
is possible, which in a cutter of this kind 
may become very great owing to the dull- 
ing of the edges on the sand and scale 


? Wi } rT) » 
bloc] ig 


\ machinery ctee 
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rectangular prismoidal form, with its sides 


at the same angle as the core of the cast- 
hardened-steel 


of the cutter, 


furnished with a 


ing, is 
bush to receive the leader C 
and is arranged to clamp very firmly when 
in position by means of the round-pointed 
screw E, which is made in one piece with 
shown. A worm F 
with the worm wheel 
E is operated by means of the socket 
the bayonet joint shown fitting 


the wheel, as 


arranged to engage 


worm 


wrench G, 
ver the pin f in the shank of the worm F. 

\ flange on the block D is provided 
to engage the surface of the casting to 


\ 





























FIG. 3 
G j 
UL 
WWW 
E 
ACING RIG 
facilitate getting it into position, the flang 


being small enough to clear the inside of 
the cutters «, Fig. 1 The crank hand 
of the socket wrench G allows very rapid 
handling of the clamping screw, and thx 
bayonet joint being hooked in the direc 
tion opposite to that of rotation while 


loosening, allows it to be used as a handle 
to lift bv 


Chis rig hi as 


is proved very successful 
it has not only saved considerable time in 
it has not only l lerabl 

but t 


reduced from 15 


handling, he time of the operation has 


been minutes to four 








n 
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ractical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 


WE PAY FOR USEFUL IDEAS 


Cutting and Threading a Long lathe around enough to turn the required ling operation Was a costly one, the tool 
Rick, taper, as shown, thus making a taper at marks frequently being deep and full of 
“in ipe tachment of the second lathe. With this hatters, with the result that when the 





arrangement | was able to make a good tool was finished its form would be most 

[ lately had a piece of double-thick job. nything but what was aimed at in the 
8-inch stem pipe to recut the threads Portsmouth, N. H W. H. K ginning. Tools made this way did poor 
and make new flange couplings. The vork, requiring a great deal of polishing, 


length of the pipe was 19 feet 2 inches, : vith the result that shoulders that ought 


} 


and the longest lathe in town would have been square were almost entirely 


take only 16 feet between centers, and ffed away to get the tool marks out. By 


there was no pipe cutter that would cut ——— t} ise of fly cutters in a slotted eccet 


larger than 6 inches. First I bored and These tools as used in the manufactur tric head fitted to the milling-machin 
threaded the flanges in the lathe, using the of plumbers’ supplies, steam goods, etc., spindle, I have been able to make th 
taper attachment setting it over for the can be made in an unlimited number of tools much cheaper and with a very fine, 
standard pipe taper of 3% inch to 1 foot; shapes [he illustrations show som nooth surfac This has given such a 
then I took two lathes that were near pieces turned; also three of these tools smooth surface to the turned work that 
together, raising the driving lathe 134 showing one for side-cut and two for it requires very little buffing to give it a 
inches to bring the centers about level, under-cut turning, as made by me whil igh-class finisl 
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} 
CUTTING AND THREADING A LONG 8-INCH 
then removing the tailstock. I took the working as a toolmaker in a large brass Fig. 1 shows a very irregular shaped 
headstock off the other lathe, giving me goods factory. Formerly these tools were piece of brass. The tool for this piece 
room to swing the piece of pipe holding made in the shop on the shaper with was milled with 3 fly cutters. The tool 


one end in a chuck, the other on a pipe shaping tools, with the result that they tor Fig. 2 was milled with one fly cut- 
center. I lined up the driving lathe true were poorly finished and would have to ter; and side-cut tool, Fig. 3 was milled 
with both centers, swinging the second he filed for several hours in the vise. This with one fly cutter as shown lime re- 


FIG 


juired to finish this tool, which is 7 
inches long, including milling the dove- 
tail on the bottom complete ready for 
iardening was four hours; time required 
to finish the fly cutter for this, 40 min 
Che fly cutter is able to duplicate 
this tool a great many times as it 1s 


sharpened by grinding on the face like a 











formed milling cutter Chere is not clear 
ince on these fly cutters except where 
they cut on the side when a clearance of 
> degrees 1 ol lhe cutter head, hig 
{ ke it |] use the cutters 
this way where if the tool was planed in 
the shaper one would have to be very 
Cut starts . . e 
here particular and give the right amount of 
G. 3. Side Cut : , ‘ 
"7 vo: » Too learance to the shaping tool in the st 
| orming l. 
\ nak these forming t 
7 
uple piece is turned It is then taken 
] Cutter tor ‘ , 
Fly > the Imak«e who cuts it 1 half 
ool in t A 
is then laid on face of the V 
: utter blank and the form is scribed. It 


then milled or filed to the form as 
rked [he form is also marked on 


he end of the tool blank which is put on 
, 





- nilling machine and roughed out by 





irdinary milling cutters to be found 


SIDE AND UNDERCUT FORMING TOOLS 1 ‘hy t 0] room he head Fig 4, hold 
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ing the fly cutter is then placed in the 
milling machine and the form milled on 
the tool blank. I never use a file on these 
tools after they are milled with the fly 


cutter but polish with fine emery cloth 

To obtain the cutting edge on the form 
1g tool cut off the end of the tool on an 
angele of 


line 


me 


jo degrees as shown by dotted 


on tools in Figs. 3, 5 and 6. Ina 


forming tool as shown in Fig. 6 for turn 


ing the shoulders, sides of squares, face 
or side and chamfer on edge of both 
shoulders of the nut Fig. 7, it is necessary 
to have the cut start as shown by dotted 
line B to ¢ The tool will then finish 
the face or side of the nut last at ¢ 
[his will prevent the tool from leaving 
a bur on the edge of the finished hole at 
1, Fig. 7 In the event of the work 
not having a finished hole the tool may 
have its cut start at D and finish at £ 

\ great number of nuts are made at 


this shop and long experience has proved 


this to be a very satisfactory way of turn 


ing these nuts or other pieces that have a 
finished hole as shown at 


ll J 


A Fig. 7 


Edwardsville, H. BLatr 





A Compound Die 


shown in the sketches is a § | 


y 
vooU 


for blanking 


Che dic 





example of an arrangement 
and drawing at one operation in a singl« 
acting press The piece to be made witl 
| vl t q t 
= : ca 
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of the down stroke of the press. The die 
is of the 


knockout 


ejector for the die 


subpress with automatic 


for the punch, and automatic 


type 


The reason for hav- 
ing the ejector for both punch and die is 
because you cannot depend on which place 
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is the die shoe, also of cast iron. Fig. 4 
shows the stripper plate and guide for the 
strip stock. This plate is made of ma- 
chine steel and will be referred to later 
In Fig. 1 all parts are lettered and are 
shown in detail with corresponding letters 
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I it INS { 
the di \ I ilar cup Inches 
came \ inch deep, having six re 
cesses radiating ft boss in the center 
lhe dept tt the recesses is about 3 32 
inch; the stock used 1s 0.025 inch thick 

lhe complete die is seen in Fig. 1 It 
is here shown in section (on dotted lines 
NX X, Figs. 2 and 3) at the extreme point 





iT 








‘of oo anal 

ION AND DETAILS 

rol vy the automa <nock which 
part of the modern pre Che lower 

jector 1s worked also by the up stroke 

rom the guide pins by a crosshead which 

onnects to the central forming dic \ 


ef description of details follows 
Fig 


on, wit 


2 1s the punch block made of cast 


} 


h a machine-steel shank Fig 3 








the work will stick. The knockout for the 4 is the blanking die; B is the punch as 
punch is worked from the ram on the up well as the drawing die; C is the lower 
+ 
Or O 2 
~\ = 
* ’ “® 
x \ ~! 
: . ; 
~e \ 
» 
4 ¢ ' 
y 2 A 
h a Va 
= — = | 
& | 
me 2% . 
. ‘ ~ » > 
© O 
\ + y, 
Punch Shank Ne » ‘ 
ul 4 + Die Shoe FIG. 3 
P A 
PD x 
L. ; 
a « Tap ‘> 
» 
Ss 3” = 
- > a ~ - , - 
6% > Bee zt t Nene Saeed 
% ‘ 
PUNCH AND DIE BLOCKS AND STRIPPER 
forming punch; /) 1s the drawing puncl 
-— = ’ e ° 
as well as the recess-forming die; /: and G 
are spider and ring forming the automati 
a) stripper to strip the drawing punch D; H 


is the plunger connecting stripper EG to 
the mechanism of the press. 

[he forming punch C ejects from die 
which is 
J by the 


The stock is stripped from 


B, being forced up by plunger /, 
connected with the guide pins 


crosshead K. 


die B by stripper O, which is shown in 


detail in Fig. 4. This stripper plate is held 


up normally by seven coil springs around 


the die B countersunk into the shoe F 
the opposite ends of the springs being 
sunk :nto the stripper plate, as shown ir 
Fig. 4. This plate is held from rising too 


far by two small studs (not shown), which 


opposite each other and 


fastened to shoe F 


are diagonally 


that 


abov e 


are the plate 
the die B 
At the down stroke of the press the stock 


II 


Chey adjusted so 


stands abovt 1/16 inch 


down about 16 inch, the coil 


has to go 
springs compressing and letting the plate 
\s the 
springs cannot strip the stock as they 


No. 25 


descend ram goes these 


up, 
are 
| music 


light, being made of about 


wire. The four lugs M, extending from 
guide pins J make the stripping action 
positive In the drawing, Fig. 1, these 


lugs are shown resting directly under thx 


plate. This position is not as it actually 
should be; the Jugs should be about 7 
inch below, as the stroke of the press 
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which the die was intended for was | 


inches. ‘he error in the drawing is cor 
rected in the detail 
clie all 


should be hardened and ground 


turned 
The di 


operation every 


In making such a parts 


illustrated is in actual 
day, and produces about 12,000 pieces pet 
day of 10 hours 


Grand Rapids, Mich F. C. Mason 





A Counterbore for Large Holes 


[The counterbore shown herewith was 
designed especially for beveling the end 


of the bore in automobile cylinders. W 
have used the same idea for counterboring 
straight holes, however, and it works 
equally well 


The holder A and the retaining ring B 





are made of machine steel The tool ¢ 
is 3¢-inch square tool steel. The holder 
is slotted at YV to receive the tool, and 
b | B 

| A 

\ \ 

\ \ 

%," 








the end is turned to any required siz 
answer as a _ pilot This pilot end } 
should be case-hardened [he retaining 
ring has four set screws coming opposite 
the tools to hold them securely in place 
If the tool is required to give a fine finish 
a larger number of tools may be inserted 
Washington, D. C R. B. Loveroy 





Chuck for Dnill and Facing Tool 


In designing some special machinery it 


was found necessary to make a _ chuck 


that would hold a drill and facing tool an 
which 
to both drill and facing tool The fa 


would give a sensitive adjustment 


cing 


soon as the drill 


tool must begin facing as 


is through the hole and must finish to 
0.00I-inch limit 
The advantages claimed for this chuck 


are simplicity of operation and low cost ot 
tool 


construction The facing has a 
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straight shank with a flat side, engaged by screwed down, the bushing will advan 
a flat-end set screw a@ and is adjusted by and adjust the facing tool 

* cone-point set screws, b b which engag: The drill is kept from rotating by f and 
bushing c¢ behind the facing tool Che ‘ It is obvious that screws ind g 
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CHUCK FOR DRILL AND FACING TOOI 
drill is of the straight-shank variety which must bx senes fore adjustments can 
also has a flat to prevent rotation and 1s be mai S. |. EpcGer 


adjusted by a flat-end set screw d in th 
back of the chuck 
[he body of the 


chine steel and is held to the spindle by a 


chuck e¢ is of ma 


Core Drill for Test-pieces from 
Steel Castings 














bayonet catch; it Is tapped tor screws a 
aoe lest pieces were required about inch 
diameter by 8 inches long, to be taken 
from the center of mickel-steel castings 
it were from 2 to 4 feet thick and up to 
gs fk liameter, these having to. stand 
A 

12 l fugal strains after a great deal 

f machine work had been done. In most 
cas ‘ vould drill from 4 to 10 inches 
deep regular drills and then start the 
: core drill We had considerable trouble 
| in getting a drill to stand up and also 
trouble in getting rid of the cuttings \ 

Y | numbet t «different shape drills wer 
Mal Wil I co ilts nd tiie iD Va 

| dt rw shop and I 

esig d made th lrill \ 

—. \ ! uccessfu 


_— \ 

X \l ) iank without the ing, a 
the t ugh it, but had a key 
lot to ite similar one in the dril 

— spindle which we used on all heavy tool 
and sockets to prevent them dropping 
BEVELIN LINDERS work In deep holes socket, of 
rs vas used The tool should hay 
d. f and g, and has a straight hole to plenty of clearan it the center and als 
receive bushing A and facing tool 1 Bush t the utting edge on the inside, as indi 
ing ft is of machine steel, casehardened, is cated in the sketch; about the same clear 
slotted for screws f and g and countersunk nce on the outside as a twist drill, als 
fit cone-point set screws bl lhese thre piral flutes f liberal size t cari 
screws are set a little in advance of th up the cuttings. Oil is fed to the cente 
untersunk spots, so that when they are by the holes shown Che principal nov 
it » 
a es ' 
oe — } A \ 
= 1 al =, L, oo 
F i \ ~ / \ \ 
( — = Lt | 








No. 5 Morse laps 


CORE DRILL FOR TEST PIECES 
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elty is the cutting edge which, as shown, 
breaks the chip up into sections so it has 
plenty of room to get away. Each of the 
three cutting faces is set 1/64 inch ahead 
f the one following, so the 3/16 cne cuts 
1/64 inch deep before the 5/16-inch one 
cuts, and that 1/64 inch deep and the 3/16- 
inch one 1/32 inch deep before the wide 
cutter cuts and makes two narrow chips. 
[his drill also works well on a horizontal 
machine. In starting the core drill on a 
surface a piece of plate with a hole to fit 
the outside of the drill should be clamped 
on until the drill gets a start. The cores 
were broken off by driving in wedges 

In making the drills, they were turned 
up and bored and reannealed, an arbor 
made to fit at both ends of the bore, then 
the flutes and clearance were milled and 
notched between the faces on the end, as 
shown, and the faces backed off like a 
formed cutter by putting on a collar and 
mounting in the steady rest, the lead 
screw being geared to the right pitch for 
clearance and compound rest used; they 
were then hardened and ground Chey 
were sharpened many times on the faces 
of the flutes, and then can be annealed 
and the teeth worked over several times 

the sizes can vary 


Pittsburg, Penn [THomaAS A. Dicks 





A Lap Holder 


Che sketch shows a lap holder which is 
an improvement over the solid holder 
with the adjusting screws, inasmuch as 
the lap is pressed onto the work with 
practically an even pressure all the way 
around 

The holder is made of spring steel, the 
holes A drilled through and sawed through 
at B into the center hole. The laps ars 
made up of suitable diameter to slip easily 
into the holder when it is opened up. 

[he adjusting is done by a fine-pitch 
screw C and in the largest sizes is easily 
turned by a screwdriver, enabling minute 
adjustments to be made with certainty 


C OR”R 


op \ 


D F \ 


A 





\e 
Ci 








ders id 2™ inches 
down t Incl tside diameter, and ho 
laps from 114 inches diameter down to 
incl 
\ small key in the lap fits into the key 


way PD in the lapholder and prevents th: 
lap from turning when in us¢ 


Jerkelev, Cal W. L. WEBSTER 
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Drilling Flue Flanges 


For drilling flue flanges on boiler heads 
similar to the one shown in Fig. 1, Edward 
Dinwiddie, of the Decatur Novelty Works, 
made the drilling device shown in Fig. 2, 
a bottom view of which is shown in Fig 

















FIG I HE FLUES TO BE DRILLEI 


As the cut shows, the flanges were drilled 
from the inside, the drill being fed in by 
the screw A, Fig. 3. There were io holes 
to be drilled in each flange, so 10 pins were 
set an equal distance apart around the 














} LINE 
its! illing de 
t 1E 4 Was clampes nrc il 
gle plat 1 1 wa is te ct aS al 
idex stop tor these pins Set screws 
vere also placed in the rim, as shown in 
_ o- djust it for drilling the holes 
right hight in the flange 
Decatur, II! FTHAN VIALI 
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A Safety Trip for a Punch Press 


The cut shows a device designed to pre- 
vent accidents on the punch press. It was 
gotten up after two of the operators had 
each lost a hand. The superintendent's 
instructions to me were to make it fool- 
proof. “Make it so that it cannot be oper- 
ated without using both hands and one 
foot, and the only thing the operator can 
get under the punch will be his head.” It 














FIG. 3. BOTTOM VIEW OF FIXTURE 


was a large Bliss press, and the work to 
be done was about 16 inches long. We 
removed the treadle bar which was part 
of the press, and bent a piece of steel 

inch thick and 2 inches wide to the shape 
D, to go between the legs at the back of 
the press, to which it was hinged. The 
front end of this new treadle bar comes 
even with the front of the press. On this 
is attached the footboard E, 
locked at the bottom by the two levers 


which is 







Fulcrum 
Clutch 
Conuecting Rod H 
E 
A A A 
F 
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SAFETY TRIP FOR A PUNCH PRESS 


whicl re fastened to the front of 


the nress 


and held in position by the 
helical spring C. The new treadle is held 
up by means of the helical spring J. It 
will be seen that you cannot push down 
the treadle until both handles are pushed 
toward each other. 

Bethel, Vt A. Henry Matson. 
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Cutter for Gasolene Engine Valve 
Boxes and Covers 


The cutter head shown was designed 
for boring out valve boxes and facing the 
the cylinders where the 
covers held down. It has 12 teeth, 
and each alternate tooth is cutting dif- 
ferently, as will be seen on the drawing. It 
will be seen that blades can be adjusted 
by the and 
milling cutter B in correct relation again 


top of valve 


are 
nuts A, so as to bring the 


the adjustable distance piece C is altered 
The shank D fits in the valve-stem hol 











BOXES AND COVERS OF 


CUTTER FOR VALVE 


GASOLENE ENGINES 


E to steady the cutter. The cutter is held 
in a drilling-machine spindle and one is 
used as roughing cutter and one as the 
finishing cutter. 


This cutter has given great satisfaction 


and reduced the cost of machining. I 
have not drawn all the parts out sep- 
arately as I think the drawing is suf- 


ficiently clear for anyone to understand 
The body is made of mild steel, cutters 
of tool guiding shank of tool 
steel hardened and ground, and the nuts 


steel, the 


and adjustable distance piece of mild steel 
case-hardened. 
Birmingham, Eng. 2m J 





An Adjustable Wedge for Use 
on the Machine Table 


I send sketch of an adjustable 


wedge which I use quite extensively in my 


you a 














AN ADJUSTABLE WEDGE 


shop in Ivrea, Italy, in connection wit 


milling-, shaping- and _ planing-machin 


tables. 
The tool is a wedge 4 


which slides in 
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a hollow block B, under the pressure of a 
screw C having a portion of its head 
nurled for a finger grip, and the rest made 
square or hexagonal to fit a wrench 

A plurality of wedges having different 
thicknesses can be used on the same blocks 
for obtaining a wider rang 

[he tool has proved ver sel not 
only for setting pieces on the table of a 
machine, but also for clamping and hold- 


ing irregular shapes on vises 


Ivrea, Italy On 


A Screwdriver for Headless Set 
Screws 


In a large textile machinery plant where 


there are thousands of headless set screws 
used they have a screwdriver like 


the 


IQI 


Adjustable Supports for Jigs 


interested in the articles on jig 


time to time ap 


Being 
design that have from 
peared, I believe the details of some prac 


tical 


nxtures 


movable stops for use in jigs and 


may be of interest These are 


used in shops where I have been employed 


not used, a pin is 


When springs are 
fastened in the upper hole in the point 
shown in Fig. 1 and in Fig. 2. In Fig 


the long hole is sometimes drilled concen 


tric with the outside of the stock. Some 


foremen in the factory where the sliding 


point, shown in Fig. 3, was a favorite, 
made use of the small 3/16 tit screw 
shown, to prevent the members from 


being lost. When this was done the cut 


in the bottom of the special shapes, shown 
it the upper left in Fig. 3, was not made 


of these two 


[he round on the upper one 








it. Anyone who has ever had a quantity 


yf screws to put in will appreciate the 


tact that with this screwdriver it is not 
necessary to hold the fingers at the end of 
the screwdriver to prevent the same from 
slipping out of the slot. It also sets each 


screw to a determined depth, according t 


the location of the pin 








ADLESS SET 


special points is seen to be at right-angles 


to that on the lower. 

While the nurled-head screw, shown in 
Fig. 4, has been used without a stop screw, 
it is not advisable to do this, particularly 
where the vibration 


on milling fixtures, 


might easily loosen it. These last two 


types are used principally for heavy cuts, 











About twenty %x34-inch screws can be there being, of course, no chance of their 
run in flush with the casting in one min slipping 
ite with this device Georce R. RICHARDS 
Lowell, Mass R. H. Victory Brooklyn, N. Y 
. . : pS 
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Discussion of the Previous Question : 
Letters from Our Readers Showing How Many Men of Many 7 


Minds Look upon Various Subjects. Opened up in Previous Numbers : 
WE PAY FOR THESE ALSO 


Saving Material in Turret Lathe te the cutting edge. There is also a allowing the escape of chips and oil, and 
hole through the shank and through the’ guides the whole tool. 


Work pilot reamer which keeps this supplied To go still farther in the matter, Fig. 
me with oil. 2 shows a recessing tool for annular bear- 








I notice an article on the above sub- The cutters are of round stock with ings. IV is a side view, showing the slides 


Part 2, which the cutting end squared and ground for’ carrying the tools. X is a top view and 


1eCT at page Ool, Vol at, 











was written by Ralph W. Davis, of clearance, as shown in the detail, which J} is an end view. 
Rochester, N. Y also gives the dimensions. The pilot cuts This tool is carried in the turret and, 
\s he touches om the important ques- on the end only, the spiral flutes simply after the trepanning operation is per- 
formed, is advanced to its proper position 
: ‘ = and held there while the cross slide comes 
:, w) Fa | in contact with the end of screw E. As 
\ : 1 M.S. Screw the cross slide moves forward, the tools 
C om @ AA produce the ball groove. The tool on 
’ ee of Tn one side producing the groove on the 
. T outer ring and the tool on the inside pro 
(0) i = # - (H{ ducing the groove on the inner ring. At 
ty Oisf Hol | 7 this time the pin C compresses the spring 
C) (/) Pica PS , : , shown in X and when the cross slide re- 
; Se @ cedes, the spring carries slides B B back to 
nia their original positions. The turret then 
1 is backed away, leaving the rings ma- 











—_, _ at . chined, ready to be separated from the 
bar. The tools 4 4 have stems that are 


Sample z _| 
, round (see Z) and are clamped by two 
itter 2 











[ . . ; screws DD. G_ (Fig. 2) shows the 
) amount the tools can be ground before 
they need replacing \s there is con 
TSS : siderable to be ground away, you will 
dT ~~ easily understand that the life of the tool 
setae Development on Outside of Tool Ring is quite extensive. These tools are made 
FIG. I, TREPANNING TOOL HOLDER in a fixture, which gives them the correct 

of annular bearings and how they are 


nianufactured, | thought perhaps, owing 


to the trouble he seems to have with tools 


lor the trepanning operation, vou would 


not object to reproduce the cut and de 
































cription of the trepanning tool used on Ww 
the Cleveland automatic, and which was 
published On page 023, Vol 30, Part 2 
Chis tool works with exceptional success 
[here is no danger when using this tool 
of having the troubles Mr. Davis com ; 
plains about because the cutting tool 1s _| 
supported in such a manner that it stands 7 —_— 4 — 
ip rigidly to the work, regardless of what | } 
the width or depth is of the bearing you it 
. 1] pe 
are machining his is a good tool not .; me \ ‘ Sample 
only for annular bearings but for any li} AY maaan = 
ither class of work that requires an opera men , ita } 
tion of this kind performed Sample \ 
] x 
\ TREPANNING Toot! { | 
What is known as a trepanning tool is | 
shown in Fig. 1 The work and_ the { 
. ° Clearance 4 
tool in place are shown in the lower left { 
hand corner, while the details of the tool { 
] 





























and the holder are given in full The de 








velopment of the outside of the tool-sup 


porting ring shows how the tools are Too! Post on Cross Slide 
supported in place and also the oil holes ee ee 


which allow lubricant to be forced right FIG. 2. RECESSING TOOL 
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shape and clearance, which is shown on 
Fig. Y. When the 
the amount of 
moved from the cutting edge of each one 


grind 
material is re- 


tools require 


ing, same 
so, when they are clamped by the screws 
DD, the cutting edges will be the 
hight 


1 
+} 


sani 
We mean by this, the position of 
ie cutting edges of the two cutting tools 
the hight. As 
are ground away, considering the clear 


will remain same they 


ance, the distance from one cutting edge 
to the 
care of by 


other is lessened and this is taken 
the screw E, which 
right- left-hand thread We 
used this kind of a tool for quite a length 


has a 
and have 
of time and it produces the very best r¢ 
sults. It is made of a section quite deep 
(see A A, Fig \’) so if the 
tool is narrow, this tool will be sufficiently 


trepanning 


rigid because of its depth and stands up 


work and does not 


that 
side the bearing, removing the stock, the 


to its spring away 


You will notice when this tool is in 


no more than is absolutely 


that 1s, 
close to the work, al 


overhang 1s 


necessary to give clearance; the 
tool slides BB ars 
lowing no more space than is necessary 
for the chips to be washed away. Having 
the necessary amount of lubricant flowing 


cutting tools, with considerabk 
back of it, 
ried away very successfully 

J. P. Bropry 


Automatic Machine Company 


on the 


pressure the chips are Car 


Cleveland 





A Rack Testing Fixture 


895, Vol 


and 


\t page 31, part 2, D. F. 


‘Trow illustrates describes a device 


for testing gear teeth. Along this same 


line and while that article is still fresh in 


the minds of readers, I wish to show a 


stare for rack. The fixture, 


testing cut 
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as herewith illustrated, is for testing 
short lengths of 8-pitch rack and smaller 
It is the 


error multiplication being nearly 100 to 1 


exceedingly sensitive, ratio of 
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Putting a Scale on Tailstock of 
Lathe 








Referring to the illustration, A is the On page 609 appears an article on 
master pinion, made of tool steel and “Lathe Details,” in which mention is made 
hardened. It is a duplicate, so far as size of graduated tailstock spindles Most 
and pitch are concerned, of the pinion toolmakers are agreed that not much ad- 
which is ultimately run in the rack. vantage is gained by graduating the spin- 
RB,B* and B* are hardened rollers. C, dle itself. This is due to the fact that the 
C’ and C* are the multiplying levers divisions on the spindle are not placed in 

f I 
rn 2) 1 A ; 6 
. B 
Cc 
— r 
\ 
— 
TAILSTOCK INDICATOR FOR DRILLING IN THE LATHE 

Into the opening in the side of the fix the best position, necessitating either 
ture shown in the side elevation, and on changing the position of tailstock back- 
the rollers is put a gage, which sets the ward or forward to get a reading from 
master pinion to the proper depth. The graduation, or else a little addition or 
indicator, or pointer is set central and the = subtraction of one measurement from an 


D is tightened. The gage is 
rack to be tested 


fixture in the direction 


binder screw 


now removed and _ the 


is run through the 








of the arrow Through the opening in 
the side of the machine the rack is 
marked where irregularities occur. 
Cincinnati, © J. F. Mirriecees 
! 
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RACK TESTING 


FIXTURE 


other 
in attach 
tail 


The drawings herewith show 


ment which is easily applied to any 


stock, and which gives a direct reading 
from the end of the scale without regard 
to the position of the tailstock on the 
shears It can be used when drilling by 
means of a drill chuck in the tailstock, or 
when the tailstock is used to advance a 
drill which is held in the tool post of the 
ry ttachment is le up of three 
rincipal parts ! the scale, B the indi 
ind C the spring clip. The spring 

lip is made of spring steel, hardened and 
tempered; it is made, as shown, to clip 
the spindle tightly and vet be able to be 
moved by hand along the spindle lo 
it is soft-soldered brass piece D, which 
ts the spring clip on its lower side, and 
n its upper side is machined, as shown, 
to fit the scale 4A, which is held in posi- 
tion by a small screw, as shown [he in- 
dicator B is of sheet brass, made to shape 


shown, and fixed by two screws to the tail 
stock The use of the attachment may 
now be cde scribed The die or other arti- 
cle to be drilled is in the chuck; the drill 


tailstock in the usual 


manner until its point touches the work; 


is advanced by the 


now the clip and scale are pushed back 
until the clip touches the tailstock, when 
the scale reads at zero, as shown Any 


advance of the drill may now be read off 


m the scale as the actual depth of the 
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hole. The scale, shown, reads to 6 inches, 
but any other length may be used as 
thought fit. 
WitFrip GEORGI 


Birmingham, England. 


Hardening Pneumatic Hammer 


Snaps 


In answer to the inquiry On page 753. 
regarding the continued breaking of snaps 
used in the pneumatic hammer working 
at an air pressure of 80 pounds per square 
inch, the following is what I am using at 
the present time after having experienced 


the same difficulty. I am at present using 


+ 


a pneumatic hammer with air pressure a 
100 pounds per square inch 
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from contracting sufficiently to close the 
hole tight on the shaft, but it would warm 


the shaft. Therefore, the second time the 


collar was put on, it would not receive 
such a sudden chill as at first with the re- 
sults that when the outside was cooled 


off it would compress or close in the inner 
and tight nt [The best 
remedy is to give the collar a good heat 
warm the 


metal make 
ind at the same time slightly 
haft, then cool it off by pouring water 
on the outside of the collar as quickly as 
possible. 


Darlaston, Eng H. MAPLETHORPE 





Elasticity of Cast Iron 


Referring to the article, “Interesting 


Examples of the Elasticity of Cast Iron,” 
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which appeared at page 744, Vol. *1, Part 
2, I send you some further ¢,,amples, 
which perhaps will be of even greater 
interest to readers. 

These show the high elasticity of cast 
iron under certain conditions, illustrations 
1 to 3 showing a resistance grid as manu- 
factured by the foundry department of 
Ludwig Loewe & Company, Berlin, Ger- 
many in a variety of shapes and sizes. 
The length of the grid, as illustrated, is 
9% inches. The iron used in these par- 
ticular grids is a special mixture, cast under 
known conditions. Fig. 1 shows the grid 
in its normal state, while in Fig. 2 it is 
bent, so that the ends meet, and in Fig. 
2 it is twisted completely round. The 
grids resist these abnormal strains dozens 
of times without breaking. 

It is necessary to emphasize the fact 
that the material is simply cast iron which 
has undergone no further treatment what- 
ever after casting. These remarkable re- 
sults, however, are only achieved by reg- 
ularly and systematically testing the pig 
iron in the first instance and the various 
mixtures afterward, as is done at Lud- 
wig Loewe’s works, where the foundry 





4x 1% 
1 ei 1% x %s 
THE FORGING TOOL 
I use 13-inch octagon Jessop’s cast 


steel, specially made for riveter’s snaps, 
at an approximate cost of 6 pence per 
pound. A smith forges them in a pair 
ot spring-forging tools, shown in the il- 
A, the 
smith only leaving 1/16 inch to turn off 
lathe. B is turned to suit the 
rivet head required. left 
also D and E. 

My method of hardening is simple, but 
the the end B 
only to a cherry red and quench in oil, 4 


lustration. The snap is turned at 


in a turret 
size of C is 
black, as are 
heat 


effective. | snap at 


downward; let the snap remain in the 
oil for two minutes only, then put on the 
floor to cool down of its own accord 
The end A you would imagine would be 
too soft, but I find this is not so if you 
the off, as 
I have found, after putting some 
hundreds of rivets in, that the 
a little; I take it out 
has it swollen 
Since I have adopted this 
plan we seldom see a broken snap about 


round end of A pretty well 


shown 
7%-inch 
end A has swollen 


and ease it; in no case 


second time 
the place. 


Stockport, England W. Hott 


Two Heat Shrinks 


In reply to T Toot’s query on page 


753, Vol. 31, Part 2, of the AMERICAN 
Macuinist I will say that there is no 
doubt that when the steel collar was 


heated it would expand to a considerable 
size above the shaft it had to fit on, and 
cold shaft 
would receive a 


being slipped on to a the in 
the chill 
and, therefore, prevent the outside metal 


side of collar 




















STARTLING EXAMPLES 


OF ELASTICITY OF 


CAST IRON 
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is worl 1g 
the che cal laboratory. 
W. PockKRANDT. 


Charlottenburg, Germany. 


Grinder for Switch Point Pins 





The grinding machine illustrated and 


described on page 921, Vol. 31, which was 


designed and Luilt by Mr. Nichols tor th 


purposs f grinding manganese-steel 


switch point pins, recalls device | saw 


in use at the Fulton Iron Works, about 
three vears 9 

Che work t e done consiste rf the 
truing id sizing of pins 6 inches long 
ind 8 inches in diameter, placed mn 
each end of a bar 8 feet long 10 
inches wide and inches thick lher« 
were ten of'these bars making twenty 


1 


pins to be machined 


The bars were intended for a specially 


a 
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USING A TOOL-POST GRINDER IN A 
RADIAL DRILI 


designed ore-working machine and were 
made, pins and all, of one solid piece. of 
very hard and tough steel 

[he size of the pins allowed of a varia 
tion of about 1/32 of an inch from the 


nominal 8 inches, when finished, but 


ii was considered important that the 
for their full 


pins 


be of the same diameter 


length and that they 


bar, the back of which was 


be perf ctly at right 
angles with thx 
Originally it was intended to 
back of the bar and finish the 


pins with a box tool in 


ground 
plane the 
a drill press, but 
an attempt to plane the bars changed this 
Luckily the shop possessed a sur 
face grinder large enough for the work, 
at hand 


idea. 


but nothing to grind the pins was 
and as there was little likelihood of ever 


having another similar job, it was not 


thought advisable to go to very much ex 
shown in cut was 


pense, so the device 


under continuous control by 


AMERICAN MACHINIST 


rigged up [he machine on which the 


work was done was a heavy radial drill 


press, having a 4-inch spindle, and the 
grinder was a heavy electric center grinder 
I’, of the usual type 

[he tool-post bar and feeding mechanism 
ot the grinder were removed and a forged 
fitted on Chis 


ind clamped to the 


up piece A 
split at the 


ways of the 


piece was 
large end 
grinder by means of the two 
cap screws as shown 

fhe square shank of the forging was 
arefully shaped up and threads cut on it 
tor about one-third of the length. A box 
shank 


} 
ittached was then made for the part A 





run the drill-press spindle backward by 
crossing the: belt but some difficulties of 
the feed and automatic stop prevented 
this. 

With the motor reversed, of course, the 
spindle and nut had a _ tendency n 
screw, so the extens1 pind vas p d 
as at M and a locl t t t 

Considerabk ¢ 11 | ¢ I nd ff 
of pi t good e was mad lhe 
bar was secu ely clar ed t platen 
ind th itor 1K pl ec Ff 1 W ed 
with a stop set for tl 1 pt 

~D il i VIALI 








to slide in, tl wer cap B being scraped ° 
| 

to a wood ticht ft. Feedine out or in Leveling Horses for Balancing 
was done with the nurled nut C, the clip5 Pulleys 
D holding the t close to the outer 
sleeve it il] ti! S 

The spindle sleeve is shown at lV and In { e to tl equest of F. A. J., 
the line spindle at A The re ir drift ony »34, Vol. 31, Part 2, for leveling 
hole is at G while F shows the taper hors balancing pulleys, | se a 

J Dp hs 

0) G “ i 

a i a | H 
\ 
; 
te 6 + k o 
ns \ 
ft - 436 
—, B —B am 
aq wet 
| - ( L a 
EVELING HORSES FOR BALANCING PULLEYS 

wedge used to hold the Morse shank sketch of one which is used satisfactorily 


firmly in place in the live spindle 


[he electric contact rings J and HT were 


made of brass strips bent into a ring 
and soldered so as to measure about 4% 
inches inside lhe ends were carefully 


beveled off smooth and paper was wrapped 
le sleeve and the 


around the spind rings 


pressed on and wires soldered to them, 
the wire from /7 passing under ring J 
trom which it was well insulated. Both 
wires O were fastened to a plug fitting the 
regular light sockets [he wires from 


the grinder were soldered to copper 
bushes fastened to and insulated from the 
arm A 
As the 
} 


wrong way to do the best grinding with 


electric grinder spindle ran the 


the drill spindle running right, the motor 


was reversed by changing the armature 


wires around [he first thought was to 


on pulleys up to 16 feet diameter and 


weighing as much as five tons 


Parts ABC are cast iron The legs 
[he screw is steel and has the 


are mapl 


foot C riveted on loosely The single leg 
is bored out to clear the screw which 
should have an adjustment of about 


inches either way 

[his horse is portable and easily han 
dled by one man and so can be set wher 
ever the pulleys happen to be. By placing 
ways they can 


he y should be 


pulley in place as the 


the pair of horses opposite 
be brought close together 
leveled up with the 


weight of the work may spring the floor 
The legs can be made any hight lhose 
shown are about 4 feet, and can be used 


over a pit for work larger than 8 feet in 
diameter 


Ottawa, Can J. SreEvENSON 
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A Patent Experience 


been much interested in the arti- 
Wit Bec, descriptive of the trials 
(successes, too,) of 


I have been interested, 


| have 
cles by 
and tribulations his 
inventor friends. 
not alone because I have for some years 
made a special study of the more techni- 
cal phase of the patent subject, but be- 
the mind 


many similar experiences which have come 


caust stories recalled to my 


under my own observation They have 
recalled particularly one experience, in 
which I was myself an “accessory after 
the fact” a number of years ago, and 
which happened about as follows 

\ friend of mine whom I shall call 
“Watson,” was, at the time of which I 
write, employed in a certain printing and 


binding establishment that made, 


ther things, a line of salesman’s pads, 


among 


similar to those in use in our large stores 


today The establishment was a small 
yne in a small town; the pads were printed 
and bound in such a manner that the 


machines would turn out only a few hun- 
ired per day. Now Watson was a fellow 
who thought while he worked; he con- 
eived the idea of an attachment for the 
yresses whereby the pads or similar work 
‘ould be manufactured some eight or ten 
‘imes as rapidly as by the old method, and 
vould dispense with the services of sev- 
ral skilled operatives. In fact, the device 
vould make the manufacture of this class 
i product almost an automatic process. 

A patent was applied for by Watson, 
and in due course he was invested by our 
Government with the “exclusive right to 
make, and the said invention” 
for a term of 17 years. As there was no 
Watson and his em- 
ployer in relation to patents, the firm was 
entitled to nothing except the shop right 
to the invention; so Watson gave them a 


use vend 


contract between 


limited license to use the experimental 
machines which had already been made. 
Chis satisfied the concern and, of course, 
eft Watson free to dispose of his inven- 
Being rather “short” 


tion as he saw fit 


»f funds, he came to me to aid in financ- 


ng the project. I bought an interest in 
his invention for which I paid to him $300 
n cash This fund, together with our 
patent, represented our only available 
assets. We therefore determined to use 
the money in negotiating the sale of the 
yatent 

The A B Company, one of 
he large manufacturers of special ma- 
chines like ours, saw our device in opera- 
tion and immediately evidenced much in 
terest in it. We made a number of visits 
to their factory, each trip costing us in 
the ighborhood of $50, but we had high 
hone f selling t f $5000, which was 
the iservative ure we placed on our 
patent. We exhibited the working models, 
and en allowed the A B — 
~omp to take our drawings for exam- 
inatior Imagine our chagrin when we 
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were informed one day, just when our 
hopes had reached their highest notch, 
that the A— B Company had 


been experimenting with a machine which 
they said was far superior to ours, and 
they were about ready to place it on the 
market. In a few weeks their advertise- 
ments appeared, and they sold several ma- 
chines equipped with an attachment which 
we examined and found was a direct copy 
of ours and a rank infringement of our 
patent 

We had but $65 left of our 
fund, and this we turned over bodily to 
a learned lawyer to tell us that while the 
A— B———— Company was without 
doubt infringing our patent, and that the 
only course we could pursue was to sue 


“sinking” 


= . . . 
them in a Federal court, it would prob- 


ably cost us as much as $5000 to properly 
He gave us the 
that this 


defend our patent rights. 
further comforting 
estimate of cost was based on the assump- 
tion that the A — B—— Company 
lost the case in the trial court and did not 


assurance 
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are today “making, using and vending” our 
invention in a very satisfactory and profit- 
able manner. The moral is that a patent 
is not always a luxury which no poor man 
can afford. 


\lliance, Ohio. PATENTEE 





Balancing Ways 





[here have from time to time appeared 
in the AMERICAN MACHINIST various de- 
signs of balancing ways. All, or nearly 
all have been provided with rollers for 
the shaft to rest on but I do not recollect 
seeing any in which the rollers were pro- 
tected from accidental damage when 
lowering the shaft and work into place. 
The cut herewith shows a balancing de- 
vice which I made after a faulty chain 
hoist had bent the roller spindles by al- 


lowing the load to fall about a foot. 
The base B is planed on the bottom 
and in the V for the two brackets A 


which carry the balancing rollers C. The 
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BALANCING 


appeal it to the higher courts, in which 
latter event the costs would be higher. 
Here we had an official document from 
the United States Government granting us 
the right to make, and 
vend” our and 
utterly powerless to do any of these things. 
turn said 


“exclu sive use 


invention, yet we were 


Someone of pessimistic has 
that a patent is 
money back of it 
else has defined a patent 


suit.” It 


worth the amount of 


for defense; someone 
as “an invitation 
to a first-class law may well be 
believed that in our despair we were will 


Watson 


threw up his hands and I was about ready 


ing to believe all this and worse. 


to do so, when happily for us I heard a 
rumor that the C D — Manufac- 
turing Company was rapidly encroaching 
on the A B Company’s trade, 


and they were bitter rivals. This gave us 


lo make a long story brief, we 


our cue 

sold out to the C D Manufac 
turing Company for $5000; they brought 
suit against the A B Com 
pany on our patent; won; enjoined them 


from infringing and, so far as I know, 


WAYS 


top of the upright of the base B is a 
little higher than the tops of the balancing 
lhe brackets A are connected with 
a right- and left-hand screw having both 
ends squared for a handle or wrench and 


rollers 


the bearing for the screw is in the center 
just under the V; the screw and its bear- 
ing are not shown. When lowering the 
work to be balanced onto the ways, the 
brackets are that the rollers 
are in the position C’ in the elevation. The 
job is then lowered into the V in the ver- 
tical member of the base B. When the 
work is resting in the V’s (there being, of 
a balancing way at each end of the 
shaft) the wrench is applied to the end of 
each right- and left and the 
brackets carrying the rollers are brought 


run out so 


course, 


hand screw 


together lifting the work. If the work be 
very heavy the chain blocks assist. Two 
little humps at either end of the vertical 


member prevent shafts rolling off should 
they be laid on top. The cut is 
scale and is merely to give a general idea 


not to 


the device was made. 


York. E. A 


of how 
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How Should a Boy Go About 
Becoming a Mechanical 


Engineer ? 


The questions which James Watt asks 
at page 710, Vol. 31, Part 2, could still 
more pertinently be asked within the 
school doors. Which is best, that con- 
struction work should precede or follow 
the theoretical consideration of the prin- 
ciples involved? Most college catalogs 
dodge this question by saying that their 
shops go hand in hand with the theoreti- 
cal class-room work, so that the same 
problems are worked out at practically 
the same time. As a matter of fact, it 
is an accident if this is the case, neither 
shop instructor nor class-room instructor 
paying much regard to what the other is 
doing. 

The natural process of acquiring ex- 
perience and then that knowledge, in- 
volves the doing of something and the 
sitting down to think it over. At the risk 
of criticism I must say that science waits 
after practice and finds an excuse for 
things working. It does, after a time, 
enable men to predict that certain things 
will happen under certain conditions, but 
it is hard to find many instances in which 
a man, by merely sitting down and think- 
ing, has declared a fact new to the practi- 
ca! world. 

This being the case, it is natural for 
us to try things and then theorize about 
them. Instead of that we, in the schools, 
have made practice subservient to theory, 
and in consequence have sent out our 
graduates with a notion of the progress of 
science, which is contrary to the truth. 
Our young graduate has worked over the 
beam theory, for example, and then has 
tested beams to prove its truth, there- 
fore he instinctively feels that the theory 
came first and, therefore, the theory to 
him is the most important, little realizing 
how many years beams were designed to 
safely carry loads before the present 
theory was evolved, and never dreaming 
that many other theories have been pro 
posed and for the time being accepted 

What I propose is this, that following 
the natural course of life we should first 
teach our boys to do things, in the shop, 
in the laboratory, over the drawing board, 
teaching them to observe by asking and 
insisting On answers to pertinent ques 
tions. Then, after they have acquired the 
habit of doing they should be taught to 
think about these things in the class room, 


ms being taken from their pr¢ 


their probl 
vious shop and laboratory experience 
Then I would send them back to the 
shop to plan and arrange and direct and 
he work of lower classmen who 


+ 


inspect 
are going through the same process that 
they did 
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The Suggestion System 


The most successful suggestion system 
that I have ever seen was one that was 
used by my friend, W———, when he 
was superintendent for the M. M. Com- 
pany. He did his own designing, but 
whenever he was at work on anything 
new he would go out in the shop every 
little while and ask one of the “boys” if 
he thought a shaft, or a screw, or a gear, 
or what not on the old machine was 
heavy enough. Before he got through 
talking, like as not he had them in the 
little closet he called the drafting room 
He put all these fellows entirely at ease 
with him too. It is very different in its 
psychological effect to send out a mes- 
senger boy and call a workman into the 
office, from what it is to go out and sit 
on a bench with him and talk about some 
matter. Most workmen are more or less 
afraid of the office. They feel like a fish 
out of water, and they flop around, men- 
tally, about the same way. These men in 
the shop want recognition just as much 
as actors on the stage. Asa rule they do 
not get it. Politicians are about the only 
people who realize this value in recogni- 
tion. Consequently a politician who will 
let politics alone and run a shop can get 
his suggestions from his men at no cost, 
save the decently friendly word that so 
few of us realize is necessary except to 
our “betters;” as if it were not likely 
that every man we meet may be our “bet- 
ter” in one way or another. 


Springfield, Mass. ENTROPY. 





Alinement of Turret Lathes 





Under the above heading on page 936 
Vol. 31, Part 2, Mr. Abbott tells of a 
method some turret-lathe builders use in 
boring the holes in the turrets. While the 
method he explains is accurate enough | 
fail to see the necessity of drilling the 
holes with a jig. 

The following method is one I used in 
a plant where they built a great many 
turret-lathes. The machines were put 
through in lots of 30 or more. They were 
assembled and finished complete with the 
turret left blank Then a solid collet 
which had a taper hole to fit the shanks of 
the drills to be used was put in in place 
of the split collet. Then the drill was in- 
serted in the collet and the carriage car 
rying the turret fed to the drill by means 
of a hand wheel and screw. When one 


hole was drilled the turret was indexed 
nd another hole drilled, etc., until all the 
holes were drilled, then the drill was re 
placed by a bor r tool and the holes 


bored to siz While this method is no 
more accurate than the method Mr. Ab 
bott explains, it has this advantage. The 
saving of the cost of the jig or jigs, as 
several would be necessary on account of 


the different size turrets on different sized 
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machines and the various number of holes 
used in the turrets. The same size ma 
chine having turrets with four, five, six 
eight holes. Also the advantage of 


and eig 
not tying up a drill press for severa 


f machines were 


days every time a lot « 
put through 


Lowell, Mass R. H VICTORY 





The New British Patent Act and 


a Recent Decision 


As considerable importers of American 
into Great Britain, we are inter 
ested largely in American trade and in the 


interests of American manutacturers w hom 
The seri 


v< ods 


we represent, as well as others 
ous situation for American owners of 
fritish patents created by the new patent 
law in this country, requires prompt and 
serious consideration 

As you are probably aware, under the 
new act a British patent which is not 
worked to an adequate extent in this coun- 
trv, but which is worked abroad, is sub- 
‘ect to revocation at the instance of any 
applicant 

We believe that, up to the present, legal 
advisors in America have held that, seeing 
that in most cases the parts of a patented 
construction are not covered by the pat- 
ent, but only the mechanical combination 
as a whole, it will be sufficient to manufac 
ture the parts in America and have them 
issembled here, and in the interests of 
some of the American firms whose goods 
we are handling here, we have carried out 
this assembly work for them. 

By a decision just given, however -the 
second decision under the new act—this 
contention appears to have been knocked 
on the head, as patent No. 26,519 of 1906 

an Americar patent on a lockstitch sew 
ing machine—has been revoked. In this 
machine most of the parts entering int 
its composition were manufactured in the 
United States and imported here, and 
together with some parts manufactured 


here, assembled for sale The comp 
troller-general ruled that “the Americar 
patentees’ had not ‘adequately worked 


their patent in England by merely making 
mall number of substituted parts.” It 
to us, therefore, that assembly here 
will not suffice to protect the rights 0} 


American patent owners and that nothin 


short t mmplet manufacture on thi 
side will suffice, and this point should a 
once be recognized by interested firms it 
thy | Cy é 
Tue |} sH-AMERICAN CoM \ 
Cover | land 
Re eived by the Geologica 
Surve d he ix years from 1902 
f 1907 vy that the production of 
ement in the United Stat has increased 
fror = » barre] valued at prox! 
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The Canadian Timber Supply 
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here is a very prevalent and compla- 


cent feeling in this country that when our 


forests are exhausted we have only to re- 


move our tariff on timber and draw upon 


the supposed immense resources of Can- 
ada average American considers 
Canada, except for its lower border, to 
e or ist expanse of virgin forest, an 
opini which has nothing behind it but a 
kt ledge of the riginal condition of 
much of our own territory in which clear- 
ins way the forests was the first and 
necessary act of the original settlers 

| subject was discussed in an article 
Industrial Development of Can 
ida,” printed on page 564 of Vol. 29, Part 


trip through that country by one 


f our editors, during which careful in 


quiries were made regarding the extent to 


which the Canadians are importit 


g tim 


ber from the United States and their lim- 
ited stic supply, together with others 
t more primary sources of information 


lhe result of tl was to show 


that the C 


lese Inquiries 


nadian timber supply, instead 


of being large, is, in reality, small, and 


that 
this 


any expectations that may be held in 


country to the contrary are doomed 


to disappointment. It is a thers 
that of 


all of her supply from this 


Tact, as 


pointed out, hardwood Canada 


imports nearly 


country [his alone is not perhaps sur 


prising, as hardwoods do not grow in 


northern latitudes, but coupled with it is 


the fact, which is surprising, that large 
and yellow 


for 


amounts of white pine go 


from this country Canadian con- 
sumption 

refer is strik 
another entitled. “An 


Wealth,” 


a recent number of the 


The article to which we 


ingly confirmed by 


Analysis of Canada’s Timber 


which appears in 


Canadian Engineer. Of course, Canada ts 


a new country of which much remains to 


e learned regarding its natural resources, 


ind the author of this article recognizes 
that his conclusions are of a very .general 
character They are, however, distinctly 
ind unhesitatingly pessimistic, as a few 
extracts will show Thus, regarding orig 
inal conditions we find the following 
“Comparing Canada with the United 
States in their forest conditions two facts 


t once impress themselves, namely, the 


greater variety of forest tvpes and the 
greater extent of continuous valuable tim 
ber ar in the latter. No such thing as 
the extensive southern pineries, in which 
almost every acre contains merchantable 
material, is to | found in Canada, and 


value is to 


United 


no such variety of species of 


. 1 
fe found as the orests ot the 


“Evervthing is simpler in Canada as its 
geology nd topography and its entirely 
orthern climate would lead one to ex 
pect, and her limited areas of merchant 


able saw material are distributed through a 


rge area of inferior growth: the 


com 
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mercial timber occurs mainly in patches. 
And we may say at once, that while, per- 
haps, a larger area than of the States ex- 
hibits the 
cial timber area, actual and potential, is 
decidedly smaller.” 


woodland conditions, commer 


Scattered through the article we find 
further comments of the same character. 
[hus referring to the peninsula of On- 
tario between the Great Lakes we find 
this: “Here we find an extension of the 
southern hardwood flora, all 


in magnificent development where any of 


them are left. Here is the garden spot of 


Canada, here on an area of 18,000 square 
miles lives half the population of Canada 
nd practically all of the commercial tim 
ber is cut away to give room for farms.” 
Referring to the country north of the 
St. Lawrence valley we are told that, “A 
century of logging has removed the ac 
cessible pines very nearly, and while it 
is impossible to make even a guess at the 
unount still standing, the fact that hem 
lock is cut in ever increasing amounts 


sheds light on the situation 
Those who realize that the commercially 
ivailable and accessible saw timber is near 
exhaustion point to the enormous amount 
of pulp-wood material as the value for the 
future.’ 

Referring to the country farther north 
told that, 
nomic value 


we are “Looking at the eco- 
of these northern woodlands, 
everybody must see that their timber, al 
though of inferior character, is of utmost 
value for home use by the prospective set 
commercial 


Refer 


ring to British Columbia, the paper reads: 


tler and miner and of no 


value to our eastern civilization.” 


“The Government has disposed of at least 
two-thirds of the coast timber and of one- 
half the mountain timber, and only 6,000, 
ooo acres believed to be of good timber 


are not disposed of.” And of the north- 
ern forests of this province we are told 
that, “So far as known not much of com 


mercial value, especially for sawmill use, 
except for local consumption, may be ex- 
And the southern 
Lawrencian forests we are told that 


pected.” referring to 
“The 
good saw timber is so irregular in its dis- 
tribution that one can travel hundreds of 
miles of it.” Of the 
Maritime provinces we are told, “This 


without seeing 


any 


area 1s practically cut out as far as pine 


is concerned, and relies now mainly on 


spruce for saw timber.” 


The report concludes with the following 
paragraph 
above estim ited 


that the 


timber, 


“Considering 
have 
considerably reduced, would not suffice to 


stand of saw which others 


supply the present annu: 


| consumption of 


coniferous material in the United States 
for more than 15 to 20 years, and the im- 
port into Great Britain of this class of 
material for more than 60 to 8o years, the 
need of securing better knowledge of the 
conditions of this resource and of employ- 
ing conservative methods in its use are 


apparent ns 
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These few quotations are enough to 
make it plain that expectations based on a 
supply of timber from our northern neigh- 
bor after our own is exhausted are 
doomed to nothing but disappointment. It 
seems to be a universal law that valuable 
timber is of southern and not of northern 
growth, the most valuable timbers, such 
as mahogany and rosewood, growing in 
tropical climates, from which, as we go 
north, timber becomes increasingly of the 
softer varieties, the hardwoods being re- 
placed in succession by yellow pine and 
white pine, which in turn give way to the 


comparatively worthless spruce and fir 


A Foremen Machinists’ Club 





[he foremen machinists of Bridgeport, 
Conn., have formed a club, which they 
have named The Society of Mechanical 
foremen, for the purpose of social and 
intellectual intercourse All foremen of 
a good moral character and engaged in 
the manufacture of metal goods are eli- 
gible to membership after being properly 
vouched tor 

lhe social end 1s provided for by a large 


and neatly furnished room which 1s open 


to members and friends at all times 
Many games are provided, but gambling 
iid intoxicating drinks are barred 

he ip | . tec mechanical | 


brary of 36 volumes, which were pre 

sented by the Bullard Machine Tool Com 
pany, whil rge number of magazines 
ied by the members 
ackboard adorns the walls to be used 


to illustrate lectures of which they hops 


Manufacturing companies will soon bi 
requested to put the society on their mail 
ino lists so far as their advertising matter 


is concerned, and to have their salesme1 


spend their evenings in the club room 


when stopping in Bridgeport The mem 


bership now numbers 45 
The Hudson-Fulton Celebration 


lhe program of the celebration of the 


centenary of the opening of steam navi 
gation by Robert Fulton on the Hudsor 
river, and of the third centenary of the 
discovery of the river by Henry Hudson 
has been announced Che entire Hudson 
valley will take part in the celebration, 
which begins September 25, and will con 
tinue until October 9 Among the cere 
monies is to be a naval parade up the 
river in which one of the participants will 
be a fac-simile of Fulton’s first steamboat, 
the “Clermont.” and one a fac-simile of 
Hudson's “Half-Moon,” the first ship to 
enter the river. This fac-simile of the “Half 
Moon” is now being built by the people 
of Holland 


to surpass anything of the kind ever seen 


The celebration is expected 


in this country, and in view of the events 
which it is to celebrate it is to be hoped 
that the expectations will be more than 
realized 
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Burt C. Wear is at present engaged with 
the Republic Iron and Steel Company, 
Youngstown, Ohio, in their engineering 
department. 

Oliver B. Zimmerman, who has been 
with the Hart Parr Company as chief 
draftsman, has assumed a similar position 
with the M. Rumely Company, La Porte, 
Ind 

Karl Hawkins, lately superintendent for 
Nelson Brothers Company, Chicago, is 
now managing partner in the new firm of 
Hawkins Co., 6523 Wentworth avenue, 
Chicago 

Edward C. Wells, for some time man 


ager of the Quincy Engineering Works, 


has recently become superintendent of the 
Hardie-Tynes Manufacturing Company, 
Birmingham, Ala 

Thomas J. Walsh, until recently con 
nected with Woonsocket Electric Machin 
and Power Company, has joined the m« 
chanical forces of the Tampa Electri 
Company, Tampa, [la 

Edward R. Feicht, formerly associated 
with the Westinghouse Machine Company 
as erecting engineer, has accepted a posi 
tion with the American Beet Sugar Com 
pany as master mechank 

\. L. Lovejoy, formerly connected with 
Machine 
Company, has recently associated himself 


with the Pratt & Whitney Company as 


he Becker-Brainard Miuilling 


manager of their sales department 


John P. Cosgro has been appointed dis 
trict manager of the Allis-Chalmers Com 
pany with oftces t El Paso, Texas Mi 


Cos 


ro 
I 


g extensive experience 
which includes service with the Union 
Iron Works 

Herman G,. Jakobsson is now associated 
with the engineering department of th 
Midvale Steel Company, Philadelphi 
Penn. Mr. Jakobsson was formerly chief 
Bethlehem 


; 
irdnance draftsmat rf the 


| 
Steel Company 


Henry Souther, of Hartford, Conn., has 
entered into an arrangement with th 
Standard Roller Bearing Company, of 
Philadelphia, whereby he will devote con 
siderable of his time to its interests as 


consulting engineer 

Charles A. Berger, formerly foremat 
at the works of the Warner & Swasevy 
Company, and later assistant superintend 
ent of the John B. Morris Foundry Con 


pany, of Cincinnati, is now connected witl 
the Elmer H. Catlin Company, of Was! 
ington, 1D. €., Ss supe rintendent 


E. W. Goldschmidt, New York managet 
f the Wagner Electric 


Company, and formerly of Chicago, sailed 


Manufacturing 
trom Antwerp January 16 on his return to 
his country after a four months’ vacation 
Mr. Goldschmidt has been touring the 


continent by automobile, after spending 


*Items for this column are solicited 


couple of months rusticating in southern 
Italy Fortunately he left there before 
the recent earthquake 


Museum of Safety and Sanitation 


Announcement has just been made of 


the acceptance of the treasurership of th 
Museum of Safety and Sanitation by 
I'rank A. Vanderlip. An executive office 
for the administrative and promotive 
work of the museum has been opened at 
the United Engineering Societies’ build 
ing, 29 West Thirty-ninth street 

A committee on plan and scope in 
cludes Prof. F. R. Hutton, chairman; 
Dr. Thomas Darlington, commissioner 
of the Health Department of the City of 
New York; P. T. Dodge, president of the 
Engineers’ Club; William J. Moran, at 
terney-at-law and Henry D. Whitfield, 
irchitect 


Plans are being pushed forward along 


practicable lines to prevent the enormous 
loss of American life and limb, through 
the Museum of Safety and Sanitatior 
where safet levices f dangerous ma 
hin S nd | vent bl methods oO! mm 
hating 1 diseases may be demor 
strat Charles Kirchhoff, edit ot 
Z. | is the chairman of the 
committe rect -% Marti 
tor i l World vice 


Meeting of the American Foundry- 


men's Association 


| c | cw SxO 

~ p . Tavlor 

H ( Springfiel Mass 

[his little book intendes rief 
cours machin« rawing for sses 
where nl limited amount of s 
ivailable f the subject. Or it may be 
sed as a suppl irse nm 

tion with the N f Mechanical Draw 
ing, by S Mar I ‘ 
plat S rm rang establis] 
mind of e student lefinite Y 
betweet persp sket nd vork 
ing drawing f the tas net art 
Thi tion ft course, mus 
ughly ut before intelli | 
ing drawing Y le ()t lates 
’ dit d asse ly drawings f 
wl ( he 1 det 1s xpecte lt ) 
sheet f details. While f | 1 
of the book it covers but limited amount 
of groun . oO s t ground t r 
ugh! nd should prove f 1 help 
to teach il tu ts I TIC nical 
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where only a short period of 


be devoted to the work. 


drawing 


time can 


Prace Tastes. Unabridged Edi- 
By E. V. Huntington. 32 7xI0- 
The Harvard Co-Oper- 
ative Society, Cambridge, Mass. 
Price, in flexible cloth, 60 cents. 
These tables comprise four-place tables 
of logarithms and trigonometric functions 
and auxiliary tables (chiefly to three fig- 


Four 
tion. 


inch pages. 


ures) of squares, square roots, cubes, cube 
roots, reciprocals, and 
areas of circles, exponentials, natural loga- 


circumferences 


rithms, radians, and convenient constants. 
Two features deserve notice. The one, 
the unit in which the tables of angles are 
expressed; the other, the marginal index. 
All angles and parts thereof are expressed 
in degrees and decimal parts of a degree, 
instead of in degrees, minutes and sec- 
onds. A conversion table is provided by 
means of which decimal parts of a degree 
can be converted into minutes and sec- 
onds if desired. The marginal index is 
provided with tabs at the side and also at 
the top and bottom edges. By their use 
any matter in the tables can be turned to 
at once, with either the right hand or 
left hand, as the user wishes. The type 
is large and clear, the paper has a dull 
finish, thus making tables that are easily 
read 

snp Gaseous Fuets. By Vivian 
C. Lewes. 322 5%x8%-inch pages; 
s4 illustrations; indexed. D. Van 
Nostrand Company, New York City. 
Price, $2 net 


LIQulip 


This work is a successful attempt to 
treat the subject of liquid and gaseous 
fuels from a popular, but comprehensive 
point of view. It is not in the nature of 
a work of reference, but rather gives a 
general sketch of the subject of fuels, 
other than solid fuels, and their bearings 
on the power problem of the day. The 
first three chapters deal with the phe- 
nomena of combustion and the part played 
by the atmosphere, the formation of fuel 
in its various forms and the methods by 
which the values of fuels are determined. 
The following chapters give an account 
of the production and use of liquid fuels, 
and their adoption as an auxiliary to coal 
in European navies. The subject of coal 
gas, and the factors which have made it 
one of the most important of domestic 


fuels, are also treated at considerable 
length. Water gas, both as a help to the 
coal-gas maker and the engineer re 
eives due attention. The gases which, 
although poor in thermal value, have 
proved themselves the most valuable in 
cheapening power production are fully 
treated in the section dealing with poor 
gases and the suction plant. The last 
chapter deals with the future of the fuel 
problem and the probable lines on which 
the world of the future will find the 
energy which it will need for continued 
life and prosperity. From this last chap- 


ter we quote: “It is to the growing plant 
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that we must turn for the main supply of 
energy generated in the fuelless world of 
the future.” And again: “When the great 
demand for alcohol as a fuel arises, it 
will be found that vegetation in all its 
forms will, by proper treatment, yield to 
fermentation and give us a means of re 
generating the energy that caused its 
growth.” An appendix contains a number 
of useful tables, and there are four pages 
of bibliography. 


Patents. By Edwin J. Prindle. 134 
5x7%-inch pages; indexed. The En- 
gineering Magazine, New York City. 
Price, $2. 

A most striking, interesting and valua- 
ble treatment of the subject of patents is 
presented in this volume. Its purpose is 
to present information that will be of 
direct value to the manufacturer who 
owns or controls patents, and to patentees 
and would-be patentees, but it does not 
aim to make either the manufacturer or 
the patentee his own lawyer. Funda- 
mental principles are laid down in a clear 
manner so that anyone can follow the 
right course in the early steps that lead 
up to the application for a patent, and 
prior to securing the advice of competent 
counsel. There are six chapters with the 
following titles: Influence of Patents in 
Controlling a Market; Subject, Nature 
and Claim of a Patent; What Protection: 
a Patent Affords; Of Infringements; 
Patenting a New Product; Patent Rela- 
tions of Employer and Employee; Contest 
Between Rival Claimants to an Invention. 
Of these, Chapter 3, What Protection a 
Patent Affords, is of especial value, as it 
shows that there are three ways in which 
the advantages of a patent as applied 


to a given article may be secured; 
through making or licensing to make, 
through selling or licensing to sell. 


Often a patent may have a most valuable 
application in an industry remote from 
the industry for which it was originally 
developed. Chapter 4, Of Infringements, 
brings out several points which are not 
generally appreciated. Among these is the 
right of parties in repairing and recon- 
structing We quote, 
“a patented device which is worn out can- 
not be repaired, even if its separate parts 
are not patented, and cannot be repaired 
or its parts replaced if in doing this the 
destroyed.” 
most valuable 

Management 


patented devices. 


identity of the machine is 
The work is one of the 
additions to the Work’s 
Library that it has been our pleasure to 


review 


SaxTon’s Locs ror Four-pLaceE Work. E. 
Saxton. 334xII-inch pages, tables 
and text. FE. Saxton, 841 Bladensburg 
Road, Washington, D. C. Price, in 
leather, $3. 

In spite of the large number of loga 
rithm tables that have appeared of vari 
ous kinds and with various arrangements, 
the author has succeeded in producing a 
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work that is radically different from the 
conventional type and one that is pos- 
sessed of merit. The novel features are: 
A double-marginal exposed index from 
which the logarithms of one-place and 
two-place numbers are read without open- 
ing the book, and by means of which the 
book is opened directly to any data in the 
table; a table of great legibility, for the 
type is large and the logarithm of every 
number is printed opposite that number; a 
table from which the logarithm of a recip- 
rocal of a number is read as easily as the 
logarithm of the number itself; an explan- 
atory text that shows the simplicity of loga- 
rithmic computations and wisely lays con- 
siderable stress on the use of the recipro- 
cal. The first feature is secured by cut- 
ting the edges of the leaves into a two- 
column, finger index exposing the integral 
numbers from Io to 99, inclusive, and op- 
posite them the mantissa of their logar- 
ithm. To find the logarithms of a given 
number, open the book at the index num- 
ber represented by the first two figures 
of the number whose logarithm is sought. 
To find the anti-logarithm of a logarithm, 
cpen at the next lower logarithm shown 
on the index. The element of legibility 
is secured by very large type and wide 
spacings. Each page has but three vertical 
columns, the first of which contains num- 
bers, the second the logarithms of those 
numbers and the third the logarithms of 


the reciprocals of those numbers. Du- 
plicating figures in every column are 


omitted, and their absence may be pointed 
out as a possible disadvantage in the ar- 
rangement. The introduction of the log- 
arithm of the reciprocal, and the explan- 
atory text showing the uses to which the 
reciprocal can be put in computations are 
Subtraction of 
These 
logarithms of reciprocals can save time 
and trouble, by reducing the solution of 
mixed products and quotients to simple 
additions of tabulated quantities. Un- 
doubtedly regular users of logarithms 
will find here valuable hints in regard to 
this class of calculations. It will be noted 
that most of the advantages of this work 
lie in the mechanical arrangement of the 
index, for it requires 90 double pages for 
the numbers from 1 to 9999, whereas the 
nine. 
As the advantage of the work is in the 
index, the durability of the index will de- 
termine the ultimate value of the work. 
This feature is recognized by the author, 
for a sheet of heavy cardboard is provided 
to be slipped under the front cover as a 


worthy of commendation. 
logarithms is made unnecessary. 


average arrangement requires but 


protection to the index when it is not in 
In the text a considerable point is 
in cal- 


use. 


made of unnecessary refinements 


culations. This position is perfectly sane, 
as four-place logarithms give results that 
are amply accurate for many engineering 
computations. Taken all in all, the author 
has produced an implement, or tool, of 
considerable value to the engineer. 
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New Tools and Machine Shop Appliances 


or Showing New Ideas in Machine Shop Equipment That 
n Make it Possible To Do Better Work at a Reduced Cost 


he THE LATEST INFORMATION 


1 


ted A Universal Cutter Grinder head can be swiveled to any desired angle swivels in any angle and holds cir 








ind is graduated cular or taper work. The tooth rest ts 


The table has a bearing its entire length universal in construction, having a mi 


ip- This machine has been designed t 
he grind all kinds of cutters and tools used on the slide, is graduated and can be crometer adjusting nut for accurate set 
n= in the machine shop, and will also handle’ turned clear around and clamped in any ting in any position. A swinging hanger 
sa- cylindrical work within its capacity. For position on the slide. A scale embedded alters the distance between the main 


i1t- ‘ 
‘O- 
ral ; 








vn 
ee 
FIG 2 LOOSE PULLEY ON MAIN 


COU NTERSHAFT 


countershaft and the drum countershaft, 
tightens the belt or allows it to hang 
loosely on pulleys, doing away with a 
loose pulley. One-half turn of handle 
causes the hanger to swing forward 


—J 


| 




















> UNIVERSAL CUTTER GRINDER Fit ; LE} SIDE F DRUM COUNTERSHAFT 


r, this purpose, pump and tank for water in the slide enables quick and accurate enough to stretch the belt tight and vice 
d supply have been provided. An automatic 1 surements, and the amount of taper ersa, a brake shoe stopping the shaft 
a feed having six changes is provided for per foot [his taper adjustment is very instantly as shown in Fig. 2 he loose 
n cylindrical wor ind these can be ri delicate, being secured by worm and pulley on the main countershait is shown 
is versed within very close limits allowing wheel in Fig. 3. with an il reservoir in the 
work to be ground to a shoulder. One he headstock may be swiveled in any reservoir 

of the chief aims has been to make the ngle in the vertical or horizontal plane [he table has feed of 16 inches in 
machine substantial so as to eliminate all and clamped in any position The tail length and 8 inches across, with a vertical 
possible sprit The spindle head has a _- stock | 1 compensating center and is movement of inches. It swings 9 to 
r 2-step cone securing two feeds for the actuated bv a lever whi makes it very 12 inches and takes in 24 inches between 
f wheel in any desired position with rel onvenient to withdraw center from work. centers. It is made by the Oesterlein Ma 


be ground This lhe vise when mounted on the headstock chine Company. Cincinnati, O 


tion to the worl 
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A Portable Electric Trimming Press 

[he illustration shows a portable trim 
ming press which is one of the latest tools 
to be equipped with electric motors This 
tool is extensively used in drop-forge shops. 
In many shops which are equipped only for 
large work it is desirable to make small 
forgings from time to time 
may not be of often enough occurrence to 


Such cases 


warrant the installation of special trim- 
ming machinery and still the trimming 
cannot be satisfactorily done by the larger 
machines 

Where small work is done by the larger 
presses it is either necessary to put small 
{rimming dies in a large trimming press 
or to set up a small trimming press be 
Neither of these 
methods is economical nor satisfactory. As 
the shown is and 
mounted on a truck it 
taken from any part of the shop and put 


side the drop hammer 


self-contained 
readily 


press 


may be 


where it is needed 
the fact that any 
moved around the shop is apt to collide 


Owing to machine 














I \BLE ELECTRIK rRIMMING PRESS 
wit ther machi while being moved, 
t! ick of this press is made to ex 


tend farther out than any other part. This 
entire absence of overhanging parts gives 
t] press the dded advantage of being 
le in the way, as from its nature it must 
necessarily operate in aisles and between 
other machines 

When this trimming press has been 
wheeled on its tru to the place in which 
it is to work the only preparation neces 
sary 1s to connect the motor to the elec 
tric circuit 

lhe starting switch and control appara 
ti ire mounted on the frame of the ma 
! 11 positior sil\ iched by the 
ope tor 

ry] imming press shown is manufact 


Bliss Company, Brook 
the 


Schenectady, 


motor by 


driving 


‘ompany, 
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The, Pittler Turret Lathe 


MACHINIST 


[his is an interesting example of Ger 


man design in turret machinery It has 


quick-change 
that ali 


a double friction head, a 


feed box, and it will be noted 


gearing is completely inclosed. ‘There is 


also the Fox chasing bar, but the dis 


tinctive feature is the turret which is ar- 


ranged to hold 16 tools, each having an 


independent stop, and instead of having 
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a cross-slide for either head or turret, 


the turret head itself is revolved to move 
the facing tool across the work 

The turret head is on a shaft which is 
long bearings, and as 
the 
gear teeth, it is easy to turn the tovoi across 
work to be faced by the hand-oper- 


supported by two 


the outer end of turret head carries 


any 
ated 
on comparatively large work it is custom 


pinion shown In some instances 


flange by re 
the 


ary to turn the outside of a 


volving the turret carrying tools to 
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work is carried on four work spindles 
on the outer or revolving table Chis 
leaves one spindle free for changing work 
. while the others are at work 
= 

ol 111 The outer table is in the form of 
Lok 


ing resting on ball Che inner table 


Waa ° 
oP carries a large gear into which meshes a 


= 
| 


@ 








gear on each work spindle, so that when 








——J the outer table is revolved to bring the 


= oe - work under a different pair of milling 











cutters, the work itself is turned to pre 


surfaces to the cutters, being 


——— sent new 
: ’ c~- 
. a | locked into correct positions by i spring 
































y 
SS N L “<< — » 
Nis wes —>}' pin index 
=o | ¥ On the shaft A, driving the cutters 
sz < through the bevel gearing, is a spiral gear 
Lom © ! MZ which drives the worm and worm wheel 
. | above it as seen in Fig. 1 his is con 
[ —_—_~~ — 
UL - nected by a clutch to the large cam on the 


outer end above the driving pulleys and 


FIG. 3. WORK OPERATIONS SHOWING TOOLS USED this feeds the table and work up to th 


cutters through the lever arrangement 


¢ ae _ shown. The hight of the table can be ad 
the left, and where two tools are used, zeug- Machinenfabrik, Leipzig - Wahren, 
f ¢ justed a distance of 8 inches independently 
as is often the case, one-half a revolution Germany. “ . 
, of this by the hand-operated worm ( 





of the turret turns the outside of the 


flange Hexagonal Milling Machine 


Verv simple tools are used, as can be 


through the worm wheel and _ internal 
screw shown 


It handles work us large as can be done 
seen in Fig. 2, while Fig. 3 gives a 


series of operations, taken from one of This has been designed for milling t 


‘ 
their work sheets, which shows not only hexagonal portions of valve bodies, hex 
the tools, but also the method of handling nuts or other work. It carries three pairs 
the worl of straddle mills, driven through bevel 


Phe s¢ re 1 at 


Leipziger Werk gearing by the central shaft, while th , 
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FIG I BEMIS HEXAGONAL MILLING MACHINE FIG. 2. CONSTRUCTION OF HEXAGONAL MILLING MACHINE 
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with a 3-inch mill and on 3%-inch nuts’ 1008 strokes per minute, and on the it firmly against the nut or bolt head. 
It is made by 25-inch machine from 6.75 to 80 strokes This is secured by having the gripping 
per minute. The 25-inch machine will jaw independent of the sleeve which is 
carry a cut 1 inch deep, 3/16-inch feed operated by the nut, but connected to it by 
with the stroke set at 18 inches. At this the toggle shown. In use the lever is 


has milled 240 per hour. 
Edgar W. Bemis, Worcester, Mass 








A Back-geared Crank Shaper rate the machine will remove a little over raised a little and the screw adjustment 
15 cubic inches of metal per minute. made to nearly close the jaws on the ob- 

[he illustration shows a 20-inch back- These shapers are built by the Smith & ject; then a pressure on the lever 
geared crank shaper built for high speed Mills Company, Cincinnati, Ohio. straightens the toggle and locks the jaw 
and heavy duty This machine is built on the nut. This not only prevents slip- 
in three sizes, viz., 16-, 20- and 25 inch A Toggle-grip Wrench ping and marring a nut, but also allows 
stroke. The cutting speed is 40 feet per ™ it to be used as a hand vise, holding the 


avail piece firmly between the jaws. It is com- 

rhis wrench combines the regular screw paratively simple, having little more to it 
adjustment of the standard wrench, and than an ordinary wrench, and while de- 
in addition has a toggle grip whick holds cigned particularly for automobilists, 


minute Fight speed changes are 
able. On the 16-inch machine these speeds 
vary from 6.21 to 157.15 strokes per muin- 


ute; on the 20-inch machine from 7 to 





oli —_ 


St 







A TOGGLE-GRIP WRENCH 


should be equally useful to the machinist 
in many places. It is made by the Lever 
Company, 45 Cedar street, New York. 





The Ennis Indicator 





[his is a very sensitive indicator and is 
made on somewhat different lines than 
usually employed. Figs. 1 and 2 show the 
indicator used as a depth gage with the 
point pressed to the bottom of the drilled 
hole. [The operating mechanism is 
shown in Fig. 3 which is considerably en- 
larged and shows the indicating arm with 
small cams at the lower cnd. The indi- 
cating rod or pointer passes down between 
grooves in these cams, inside a_ sleeve 
which is a snug fit and which acts on the 
| cam points at its upper end, and resting 
between them and the spring which con- 
trols the movement of the two arms. As 
the pointer is forced up agatnst the cams 
they throw the arms apart and in«icate 
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the distance on the scale above, as in 
Fig. 1. The scale being formed on one 
arm and the pointer on the other, doubles 
the indication and in this way a compara- 
tively coarse division of the scale reads 
to 1/1000 inch. 

Fig. 4 shows an application of this in 
strument to internal work by the use of 
a simple indicating arm which hinges on 
the face of the instrument and projects 
into the hole under the indicator rod. The 
end of the rod resting on this shows any 
variations in the running of the work 
Fig. 5 shows this applied to the outside of 
cylindrical work, and other applications 
can be readily understood. This is the 
invention of Benjamin F. Ennis, 214 West 
Beard avenue, Syracuse, N. Y. 





A Hand Magnet 


This device shown in the _ half-tone 
weighs only about 7 pounds but is capable 
of lifting castings of from ten to fifteen 
times its own weight. 

The magnet is designed for operation 





7 9? 


bees 

















\ HAND LIFTING MAGNET 


on I10-volt, direct-current circuits and is 
furnished with drop cord and attachment 
plug so that it may be readily attached 
to any ordinary lamp socket. The push 
button mounted on top of the magnet and 
operated by the thumb closes the circuit 
to the coils and makes the magnet opera 
tive. On releasing the button the poles 
become demagnetized and the load is re 
leased. 

In machine shops it is used for clearing 
chips and borings out of the machinery 
or removing them from parts of the work 
not easily accessible, as for instance from 
the bottom of a deep cylindrical casting 
Dropped tools, bolts, boring bars, etc., are 
easily recovered with the aid of the mag- 
net from places from which it would be 
difficult to fish them 
Many other uses will suggest themselves 


1 


by ordinary means 
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for this handy little magnet which is made 
by the Cutler-Hammer Clutch Company, 
Milwaukee, Wis. 


Thread Milling Attachment for 
Bench Lathe 


The illustrations herewith show front 
and rear views of a thread-milling attach 


ment for the Cataract precision bench 


lathe, manufactured by Hardinge Brothers, 
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upon which is mounted a standard quill 
with a cutter spindle B that is inter- 
changeable in various blocks C made to 
suit the different pitches and diameters, 
[The worm for driving the worm wheel is 
driven bv a belt from the regular counter 
cone pulley to the cone pulley D, Fig. 2, 
carried bv a bracket attached to the stand- 
ard bed for the chasing attachment, and 
the miter gears drive the worm as indi- 


utomatic stop is provided in 


_~ 


the form of a simple adjustable strip E, 




















FIG. I! BENCH LATHE WITH 











THREAD-MILLING ATTACH MENT 











FIG. 2. BENCH LATHE WITH 


Chicago, Ill. All the standard attachments 
for the lathe can be used in connection 
with the threading device, such as_ the 
universal countershaft for cutter speeds 


the screw-cutting attachment Fig 


for feeding for the pitcl ~ the spindle nose 


for driving either left- or right-hand and 
reducing the speed by using a worm 
wheel, as shown: the regular slide rest 


THREAD-MILLING ATTACH MENT 


ttached to the t p slide 


rt thre lide rest by a ce uple of screws and, 
s the licle travel toward the head, 
trikes against the trip ind disengages 
worm he attachment can be used 
cutting worms and threaded parts 

for electric meters and similar instru- 
{ | taps, rmilling square threads, 
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Quick Acting Toolmakers’ Vise 


The half-tone shows a_ handy tool 
makers’ vise for use on the drill press, 
miller, bench plate, et« As will be seen, 
the movable jaw { and the block B in 
which is formed the nut for the nurled 
head screw C, slide on a pair of longi 
tudinal studs, which are secured in fixed 
jaw D These studs are provided on 
their inner surface with a_ series of 


which are adapted to 
rotated by 


ratchet-shaped teeth, 
locking disk 
projection / By 


a turn the block B and jaw 


he engaged by a 
nurled 


fraction of 


rotating this a 


A are unlocked on the studs and may be 


slid quickly to any position required, after 

















VISI 


CK ( Né OOLM AKERS 


which a slight turn of - again locks the 
sliding w and nut fast to the studs. The 
crew C is then turned to clamp the work 
tight between the jaws. The nurled head of 
] crew 1s provided with six pin holes 
nd the nurled-head pin shown may _ be 
mpl ve ! g he w up tight \ 
longitudinal hole drilled in the body of 
the vise screw forms a chamber in whicl 
the pin 1s ordinarily placed when not in 
us¢ 

The vise illustrated has all parts fin 
ished and hardened The size shown has 
juws measuring 3x134 inches, and opening 

inches It is made by the Mutual Ma 
hine Company, Hartford. Com 
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Rapid Cutting-off on a Hacksaw 


An interesting test was recently made 


in the plant of the Diamond Saw and 
Stamping Works, Buffalo, N. Y., with 
their new high-speed power hack saw 
One blade was tried. on a 5-inch round 
bar of hammered axle steel, making the 
first cut through this steel in 25 min- 


utes, the second cut in 28 minutes, and so 
on until the ninth cut was completed in 
run at a 


42 minutes. The machine 


speed of 106 strokes per minute and was 


Was 


used with a lubricant of soda and water. 


\ second test on the same bar gave prac 


tically the same results, indicating that 


these results represent a fair average 





Meeting of the National Gas and 
Gasolene Engine Trades 


Association 
The first regular meeting of this asso 
ciation has been called for February 9 at 
the Auditorium Hotel, Chicago The 
date named has been selected because of 


the automobile show to be held in Chi 


cago the same weck and the sessions of 
the association have been arranged for 
the daytime only in order to leave the 
evenings open for attendance at the ex 


hibition. Several papers of interest to th 


trade are promised 


In lrance there seems to have been 


considerabk made in the matter 


progre SS 


ef mechanical bread-kneading for recently 


there was held in the city of Lyons an 
exhibition for the express purpose of 
bringing to the public attention bread 


making machinery Thirty mechanical de 


vices for kneading bread by power were 
exhibited, all of which were of French 
invention with the exception of three 
Che machines are cap ble of kneading 
from 300 to 1000 pounds of bread per 
hour, and are used in nearly every bakery 


po 


= 
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The Construction and Efficiency 
of the Manly Drive 


The Manly drive is a device for trans- 
mitting power by hydraulic means from 
one revolving shaft to another, with the 
object of securing any desired speed of 
the driven shaft, either forward or back- 
ward, without changing the speed or di- 
rection of motion of the driving shaft, and 
to transmit the power to a shaft which is 
either in line with the driving shaft or 
which lies at angle to the driving 
shaft and separated from it. 

It consists of a multi-cylinder 


any 


pump 
with variable stroke which is attached to 
the driving shaft, and one or more multi 
cylinder fixed stroke, 
which are attached to the driven shaft, to- 


motors having a 
gether with pipe connections or passages 
between them for transmitting the work- 
fluid 
the pump and motors, radiate equidistantly 
from a central the 
plungers are connected to a 


ing The various cylinders, both of 


crank chamber, and 
pistons or 
single crank pin, which is common to all 
The 


the lubricating qualities of which, and its 


fluid used is ordinary machine oil, 
freezing, ad 


When 


and over 


freedom from danger of 
mirably fit it for such a 


once filled the oil is 


purpose 


used over 


again, being in continuous circulation 
from pump to motor through one set of 
pipes or passages and hack again from 


motor to pump through another set 

The 
leading features of the arrangement 
the the 
chamber, five 


outline the 
Fig 


cylinders 


illustrations show in 


I gives location of 


round the central crank 
being used in this case, all being 2! 


inch 
and the i 


bore, the pump 1! motor 3 inch 


stroke lig. 2 is an elementary sectional 
elevation showing the cylinders and valves 
of both 


forming the connection between them. 4 


pump and motor, and the pipes 


represents the plungers, and B the valves 


f the Connection between the 


two is made by passages leading from the 


pump 


ead ends of the pump cylinders to the 


1 1 
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centers of the corresponding valve « 
bers. C represents the valves, and D the 
plungers of the motor. Here the passages 
between the valve chambers and _ the 


plunger cylinders lead from the center of 


the valve chambers to the head ends of the 


motor cylinders. The corresponding ends 
of the two valve chambers are connected 
by the pipes E and / One pipe carries 
the oil in one direction, and th ther 
pipe returns it in the opposite directio1 


The outer ends of the five valve chambers 


ef the pump ar nnected by the circular 
passage G and the inner ends by the cit 
cular passage H Likewise tl ny \ ( 
chambers of the motor are connected by 
the circular passages / and J In this 
elementary diagram the two shafts (both 
driving shaft K 1 driven shaft / r 
shown 1n the same line, although discon 
nected It will b readily seen that the 


two shafts may occupy iny ingular p Si 
tion with reference to each other, and any 
distance apart, the connecting pipes being 
arranged accordingly, The largest diam 


eter is 24 inches and the pump is 30 inches 
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Oj 132 to 135 degrees Power supplied 


14.3 to 14.87 horsepower, speed 750 to 760 
Speed of driven 350 to 163 revolutions per 
minute. Constant power delivered 
DIAGRAM 3 CONSTANT DRIVING POWER AND 
SPEED CONSTANT POWER DE 
IVERED AT VARYING SPEEDS 
EFFICIENCY 87 TO QI1.9 
PER CENT. 


long over all he pump and one motor 
hold 5 gallons, while another motor would 
add 2% gallons, this particular case con 
sisting of one pump and two motors, one 
for each driving wheel of a heavy truck 
The stroke of the pump may be varied 
at will; that of the motor is fixed. The 
variation of pump stroke is accomplished 
] 


by a crank on which is mount in ec 


centric bushing. By revolving the central 
bushing with reference to the crank its 
center line is brought into alinement with 
the center of the shaft, and when this po 
sition is reached no reciprocating motion 
is communicated to the pump plungers 
When the pump is running at full strok 
the motor operates at the highest speed 
By varying the pump stroke and thereby 
the velocity of the oil in circulation, the 
motor runs at a speed which is just in 
proportion to the amount of o1! that passes 
through it \ny desired rotative speed 
can therefore be secured and maint iined 
For reversal, the pump stroke first passes 
through the zero point. Then the valves 
change, and the oil is simply pumped in 
the opposite direction through the ports 


and pipes. Referring to Fig. 2, when the 
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motor is going forward, pipe E furnishes 
i supply to the m transmitting the oil 
under pressure from pump to motor, whilk 
pipe /*. returns it from motor to pump, 


thereby answering the purpose of an ex 


When tl motor goes back 


haust pipe 


ward pip | ecomes the s pply pipe 1! 
der pressure, and pipe / inges to th 
exhaust pipe; the directio f circulati 
through the connecting pipes being 
pletely reversed lt if sudden 
check in the sne eT lt 
momentum d t I ne ( 
tion 1s_ taker he « itsel \ 
safety valve, si 100 | Is per squar 
inch, oper when ( i 
over-pressure sh t 


Oil at 115 to 120 degrees Power sup 
plied 14.43 to 14.87 horsepowe! Speed of 
driving shaft, 750 to 760 Speed of driven 


varied as above from 139.7 to 363 revolu 
tions per minute 


DIAGRAM I CONSTANT SPEED OF DRIVER 
VARIATIONS IN DRIVER EFFICIENCY 


85.3 TO 89.4 PER CENT 
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Oil at 122 to 130 degrees Power supplied 
from 14.3 horsepower at 750 revolutions per 
minute, to 4.72 horsepower at 730 revolu 
tions per minute Driven shaft from 352 to 
112 revolutions per minute 
DIAGRAM ; VARIA I RIVIN¢ SPEED CON 


STANT DRIVEN SPEED. EFFICIENCY 
83.1 SS.4 PER CENT 

[he rotatio the « ik bushing fro 
the position of max! roke to the no 
stroke point. is a¢ nplished the us f 
I iuXlilaryvy p ] par llel t tl 
shaft nd suppli ‘ Owe t the 
fluid pressure of the p », and thi 
ton operates on the bushing through ap 
propriat mec] inism I 1S under t! 
control of a pilot valve, which is moved at 
will by means of ind lever. By simpl 
moving this ley { nd f 
throw t cent positi t spec t 
the motor shaf ied fr ts max! 
mum speed to a conditi f absolute rest 
ind by moving the lever to the other end 
of its throw t notior s reversed at 
nv sp ed ‘ secur d ging tre , é t 


i maximum spec im ti reverse direction 
Meanwhile, the driving shaft continues 
run at constant spe whatever the s 


| 
f 
or direction of motion of the driven shat 


20 

| ( Sp ed ( I ling reat v« i 
most t 1) vyhen applied to 
t ! ’ =—e -* . 

vehicl » § : »blies l oad mo 
tor-« DOW be ! el t When 
the t S\ t< t the 
) ) t ced t t ni 

+ > ‘ ’ ] 
} ‘ ‘ 
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Oil 134 to 137 degrees Power supplied 
14.3 horsepower at 350 revolutions per min 
ite of driven t 4.60 horsepower at 105 o 
driven Driving speed, 740 to 760 


NAGRAM 4. CONSTANT SPEED OF DRIVER 
ARYING POWER F DRIVER AND VARY 
NG POWER AND SPEED OF DRIVEN 


EFFICIENCY 81.6 TO 


seems t first glance to requir onsider- 
ble n nisn t must De remembered 
that it omplishes what we desire ind 
need 


Convention of the American Anti- 


Accident Association 
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Fire Wastes through Carelessness, by 

C. M. Goddard, president of the National 

Fire Protection Association, Boston, Mass 
The Child, and Accidents of our Un 

bridled Laxity, by Thomas D. West, presi 

dent of the association, Sharpsville, Penn. 


EVENING SESSION 


Museum of Safety and Sanitation, with 
lantern slides, by Dr. William H. Tolman, 
the New York City Museum 


Devices 


director of 
of Safety 

Industrial Accidents and the Inventors, 
by Joseph J. 
tional Congress of Inventors, Washington, 
D. & 


Safety 


O’Brien, member of Interna 


the Machine Shop 
and Manufacturing Establishments, by 
Prof. John E. Sweet, Syracuse, N. Y. 
Wage Workers Accident Insurance and 
Thomas D 


Devices in 


Compensation 


West 


Fraternity, by 





A Milling Fixture for Square and 
Hex Heads 


By J. R. WEANER 


Being foreman of a tool room for a 
large concern and seeing the need of a 
milling fixture to mill square heads on 


different size faster than the old 
way of indexing with a dividing head, I 


designed and made the jig shown in Fig 


screws 


2, and it proved very successful. 

The base B is made of cast iron, bored 
to receive C and has slots planed on the 
bottom to receive tongues D which fit in 
slots of the milling table. C 
iron with a taper hole in the center to re- 


is also cast 


ceive the plug of machine steel E which 
has a thread on the small end to screw 
into 

F is a steel plate fastened to C. Four 


equally spaced holes G are drilled in C 


the same diameter as the work to be 
milled. It is always advisable to make the 
holes G the size of the largest screws 


milled, then they can be bushed down to 


the smallest size by sawing a 1/16-inch 
slot in the bushings so they will pinch the 
work. After these holes are drilled tl 


slotted out for the steel keys H 


parts are 


to fit in 

[It can now be seen that by placing | 
" } 1 turning F t ig] 
will the k H forward 1 tighte 

] f rew t e time 

I} xt tl iS liv ( id dril 
it f tl dex pi | square head 
wante drilled f lace t 90 
devree narked J but 1f hexagon head is 
wanted C is divided 1 ix parts. A is 
fastened with four 3/1f ch_ flat-head 
screws t K holds t indexing pin J 
whicl s in I} \ spring S forces 
the 1 x Dp it les J Che lug 
O 1 t o1 d 16-inch slot is 
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sawed three-fourths the hight of the cast- 
ing B. Then screw P is put in it; the ob- 
ject of the lug O is to bind the casting B 
tight on C while milling the screws, 

holes marked # on the 
are drilled % inch diam- 
can be turned by using a 
%-inch pin 6 inches long. F are lugs to 
receive bolts to fasten the jig on the table. 
[hree cutters are made all the same diam- 
eter and placed on the milling arbor as 
shown in The collars between 
them marked 7 are turned the width of 
the work; in this case they are % inch 


Four tommy 
top collar of ¢ 


eter so that ( 


Fig. I 





long. Cutter No. 1 has to be made the 
hesttettenaenenimsee . 
FIG. 1 








= 


_j 





AND 


FOR 
HEADS 


\ MILLING FIXTURE SQUARE 


HEX 


roper width to take the required amount 


pI 
of stock off the screw heads; 2 and 3 can 


D« at wi 
lling; four screws are fastened in 
( id cutter runs between them or over 
top of / Cutter 2 mills the outside edge 
f the screw on the inside row and cutter 


the outside edge of the outside; now 
of £ and turning C a half 


\ img out 


{ g 
n and milling through them again you 
e four screws finished. 
We had 1600 34-inch screws to milli, 
with a boy on the job. His average was 
24 per hour. [his was a great improve- 


ment over the old way 
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Business Items 
Com 
Trust 


Manufacturing 
office in the 


The Wagner Electric 
pany has 
building, Charlotte, N. C 

The McMullen Machinery Company, 58 
South Ionia street, Grand Rapids, Mich., has 
$15,000, for the 
wood-working ma 


" ] . 
saies 


opened a 


incorporated, capital 
establishing a 


been 
purpose of 
chinery department 





Business Opportunities 


The Geneva (N. Y.) Cutlery Company wil 
erect a two-story addition. 

The Vincennes (Ind.) Bridge Company is 
building an addition to plant. 

The Reading (Penn.) Ifon Company has 
about completed plans for new pipe mill 

Dorman, Hufford & Co., Boston, Mass., are 
to build a canning factory at Carmel, Me 

The Syracuse (N Y.) Safe Company has 
purchased site on which plant will be erected. 

The United States Radiator Company, Dun- 


kirk, N. Y., will erect an addition to foundry. 

It is reported that the St. Joe Motor Car Com- 
pany, of Elkhart, Ind., will move to Hutchinson, 
Kan. 


The Chicago, Milwaukee & St. Paul Railroad 
will build a large new roundhouse at Aberdeen, 
8. D. 

The Snyder Stave Company, Dermott, Ark., 


will erect new plant to replace the one recently 
burned. 

mill at Seneca 
preparing to 


E. 8S. Ingersoll, whose 
Falls, N. Y., recently 
rebuild same. 

The plant of the 
Paper Company was 
about $75,000. 

The Buffalo Pitts Company, Buffalo, N. Y., 
manufacturing traction engines, etc., is erecting 
an addition to plant. 


papel 
burned, is 


and 


Loss, 


Xenia (Ohio) Board 
destroyed by fire 


The Erie (Penn.) Forge Company has awarded 
contract for the three open- 
hearth buildings. 

The Monumental 
Baltimore, Md., 
of building. 


construction of 


Box 
contract for 


Company, 
con- 


Paper 
has awarded 
struction 

It is said that the Jas. F. Powers Foundry 
Company, Elkton, Md., is considering the addi- 
tion of a steel casting plant. 


John Howland, water and light commissioner, 


Austin, Texas, would like catalogs of machinery 
suitable for small machine shop. 
The Wheeling (W. Va.) Mold and Foundry 


Company contemplates the erection of a 150-ton 
iron furnace to cost over $200,000. 
The Baltimore (Md.) Metal 


Manufacturing Company will equip 
july 


Stamping and 
plant for 


the manufacture of buckets, cans, et¢ 


The Lamb-Fish Lumber Company, Charles- 


ton, Miss., is arranging for the erection of box 
factory, veneering plant and planing mill. 

The blacksmith, wood and machine shop 
of Joseph W McCormick, Providence, R. I 
was burned, causing a loss of about $10,000 

rhe Chamber of Commerce, Dayton, Ohio 
is negotiating with the National Cutlery Com- 
pany, ol Philadelphia, to locate in Dayton. 

rhe Belton & Temple Traction Company 


will enlarge car barns and repair shops at Temple, 


Texas W. G. Haag, Temple, superintendent, 


The Norfolk & Western Railway 
} 


Company 
erection of railway st 


shops at Wil- 


Roanoke Va 


is starting the 
liamson, W. Va Cc. 8s 
is chief engineer. 


The McCue 
° 


erecting a new actor\ fo! 


Churchill 


Hartford, Conn is 


Company, 
7 manufactur y i 
lanufacturing its 


gears, automobile axles, et as*well as ecom- 


plete automobiles, 
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the Erie Rail- 
branch 


the 


Plans have been approved by 
road for double-tracking its 
between New 
building of a new 

The Humane 
Omaha, Neb., is 
Heights rhe 
horse collars and will need some new machinery. 

It is 
facturing 


Sharon 


and Terrana and for 


roundhouse to cost $750,000 
Horse 


moving 


Castle 


of 
Chicago 


leather 


Collar 
its plant 


Company 


to 


company makes steel and 


Manu- 
estab- 


reported that the Multonomah 
Portland, 
lish a plant in Fort Worth, Texas, for the manu- 
facture of 


Company, Ore., will 
farm implements and traction engines. 

The H. |} Mills Manufacturing 
Syracuse, N  # plant 
time ago, has decided to rebuild 


Company, 
burned 
The company 


whose some 


manufactures foundry machinery and ~core 
compounds 
The Anti-Frictional Bearing Company, of 


Tampa, Fla., incorporated with $100,000 capital, 
will soon commence erection of a plant at Atlanta 
to manufacture 
trucks, etc. 

The National Gear Wheel and Foundry 
pany, Pittsburg , will erect a new building, 
which will contain pattern shop, storage depart- 


automobiles street wagons, 
Com- 


Penn 


ment, etc This will permit enlargement of 
foundry, where pattern shop is at present 

The Isthmian Canal Commission, Wash 
ington, D. C., will receive bids up to 10:30 
a.m., February 23 for car wheels, snatch 
blocks, band saws, tees, valves, test gages, 
leather belting, ete. as per Circular No. 492 

The Isthmian Canal Commission, Washing 
ton, D. C., will receive bids up to 10:30 
a.m., February 11 for steam pumps, electric 
motors, wood-boring machine, packing, cop 


wrenches, 
washers, etc., 


per tubing, chain, forges, vises, 
hammers, nails, 


as per Circular 


screws, 


No. 493 


nuts, 


The Neidich Process Company, 8S. 
president, Burlington, N Pn 
extensive improvements 
its plant \ 


A. Neidich, 
contemplates 
in 
reinforced concrete 
building with basement, 64x64, is to be erected 
this spring F. A. Waldron, of 37 Wall 
New York City retained as architect 
and engineer 


enlargements and 


two-story 


street, 


has been 


The Navy Department, Bureau of Supplies 
and Accounts, Washington, D. ¢ will open 
the following bids February 9—Bolts and 
nuts, drills, taps (schedule 864), hack-saw blades 
(schedule 863 February 16—Galvanizing fur- 
naces schedule 855), motors schedule 857), 
plate planing machine, punching and shearing 
machine, drilling machine schedule 856). 
February 23—Iron cement (schedule 867), set 
screws (schedule 869), steel (schedules 869, 870), 
lubricating graphite, brass pipe (schedule 870 
March 2—Motor hoists (schedule 873 

The Navy Department, Bureau of Supplies 
and Accounts, Washington, D. C., will open 
the following bids Feb 16—pneumatic 
emery grinder, grinding machine (schedule 
8&2), augers (schedule SS4), circular saw 
blades, boring tools, spring collets,§ drill 
sockets (schedule S82) bolts and nuts 
(schedule 894), crucible steel (schedule 892) 
Feb. 23—centrifugal pumps (schedule 899), 


ventilating blowers, steel-plate fans (schedule 


888), blower fan (schedule S87), boring mill 
(schedule S89). bolt eutter (schedule SOS) 
molding machine (schedule SS6) March 2 





steel-boiler plates (schedule 


f 


pheum: 
RUG) 


rhe Charlotte (N. ¢ Fanning Compa As 
been granted charter Capita $125,000 

B. Fleigle Company, Chelsea, Ma orpor 
ated to manufacture and sell sewing ichines 
Capital $25,000. B. Fleigle, Roxbu president 
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Manu- 


has 


Morgan Electri Plating and 
Penn 


ng of metals 


The 
facturing 


Company Pittsburg been 


incorporated to do electro 


et Capital, $25,000 

rhe Piper-Rust lron Company, Birmingham 
Ala., has been incorporated with $12,000 capital 
to establish iron foundr; ( I Piper, presi 
dent; 8S. N. Rust, vice-preside 

rhe Pilsen Sash and Door Company, Chicago 
lll., has been incorporated with $25,000 to 
manufacture sash doors etc Incorporators, 
Wim. Knourck, V. Sanders, Frank Schindelat 

The Seymour Locomotive -and Equipment 
Company, Hattiesburg, Miss., has been incor 
porated Capital, $30,000 Incorporators, W 


E. Seymour, Hattiesburg, and William Seymour 


Chicago 

The 
York, 
manufacture 
Incorporators, B. |} 
Albert Cohn 


New 
patents 
$10,000 


Van Dine 


Machinery 
incorporated to 


Deve iopment Company 


buy and sell 
machinery, et« Capital 


Spellman, M. E 


rhe | 5S. Coal Saver and Smoke Consumer 
Company, Augusta, Me., has been incorporated 
to manufacture and sell smoke saving devices 
Capital, $1,000,000 J. Berry Augusta, presi 
dent and treasurer 

The Bingham Manufacturing Company, Souht 
Berwick, Me., has been organized for the pur- 
pose of carrying on a general machinery and 
hardware business. Capital $100,000. Fred 


A. Hubbs, president 


W. H. Stavenhagen Company, Union, N. J 
has been incorporated to manufacture lamps, 
electroliers, gas fixtures, et« Capital, $10,000 


Incorporators, W. L. and B. L. Stavenhagen 


and Albert Pritzfelder 

The Brighton White Metal Company, New 
Brighton, Penn., has been formed to manufac- 
ture babbitt metal, solder, et« W. D. Berry, 
of the Brighton Brass and Bronze Company, 
is at the head of the new concern. 

The Campbell Belting Company, Hoboken 
N. J., filed articles of incorporation to manu- 
facture machinery and belting in Baltimore 
Capital, $50,000. Incorporators, A. L. Camp- 
bell, Joseph Newberger, J. G. Nagangast. 

The Instantaneous Electric Water Heater 
Manufacturing Company, Newark, N. J., has 
been incorporated to manufacture electri 
water heater. Capital, $25,000. Incorporators 
J. A. Sheppard, T. P. McGrane and J. G. Allen 

Expanded Metal Company of Philadelphia 


has been incorporated at Camden, N. J to 
manufacture expanded metal and _ specialties 
of wood, metal et Capital $12,000 In- 
corporators, J. 8. Merritt, F. T. Magee, Stephen 
Morris. 
Trade Catalogs 

Fav & Scott. Dexter, Me Catalog describing 
lathe turrets Iilustrated.*16 pages, 4x9 inches, 
paper.” : ad 
rhe Cleveland gTwist Dri 1}Compan Cleve 
land, O. Folder strating and describing 
Peerless high speed reamers 

rhe Corbett Sup} ( pa Dre on, N J 
(Catalog oO rene i = | ‘ I ‘ i 
20 pages, OxY cloth 

Phe kr I Mat i iz ( 
par S La . Mi ( ilterna y 
irre! i I ‘ iy 

General Elect Compat Pal ectad N. ¥ 
Zulletin No 1638 ¢ tle 4 Guide o the 
Design of Mediu ind S i (apacity ¢ ra 
Station Switchboard I ited 

Land loo '¢ i Wa esboro l 
Catalog describing ( i plain 2 ding 
machine gal ‘ i nN ling 
mact es | s ed S 6xa es 


paper 


Want 
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Advertisements 





fiat 25 cents r line for each nesertior 
{/ ” a line Vo advertisements 
abh ued Copy si ud the sent to react us 
not f Friday for ensuing week's issue 
i; j essed ft ir care vill be forwarded 
ipp ’ ¥ specify .names to hich their 
repli ire not to be forwarded, but replies will 
not he returned lf not forwarded, they will be 
/ / f fhout notice » information given 
by ng any advertiser using bor num 
hye 0 u etlers if recommendation or 
ther papers f value should not be enclosed t 
ink espondents Only hona fide adver 
{ ents inserted under this heading. Vo adver 
tising ccepled from any agency, association 
r i ia irging a fee for “registration,’ 
mimis non wages f successful app cants 

Miscellaneous Wants 

Caliper list free. E.G. Smith Co., Columbia, Pa 

lest indicators H. A. Lowe, Cleveland, O 

We buy or pay rovalty for good patented 
machine or tool Box 282, AMER. MACH 

For heavy engineering specialties to manu 
facture on royalty Box 878, AMER. MAcH 

Hand power bending tools, labor-saving 
money-making Estep & Dolan, Sandwich, Ill 
Light fine machinery to order; models and 
electrical work specialty I O. Chase, New- 
ark, 

Machinery designed by mechanical en 

Heel Details and tracings “H Ce 
AMERICAN MACHINIS 

Machines designed; automatic, special Prac 
tical working drawings. ( W ’itman, 3519 
Frankford Ave,, Philadelphia, Pa 

Special machinery accurately built Screw 
machine or turret lathe work solicited Rob- 
ert J. Emory & Co., Newark, N 

Light and medium weight machinery and 
duplicate parts built to order; tools, jigs, ete 
MacCordy Mfg. Co., Amsterdam, N. Y. 

4 large English firm of machine-tool im- 
porters having showrooms and offices in Ureat 
Britain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds 
Apply Box 189, AMER. MacH 

Wanted—By an established firm, to buy 
patterns and designs of successful two-cycle 
gas engines Ones now on the market with 
a good record of past sales the preference 
Box 890, AMERICAN MACHINIST 

Lathe and machine work of every descrip- 
tion, patterns, gear cutting, screw machine 
work, iron, brass and aluminum castings rhe 
Sipp Electric and Machine Co., Paterson, N. J 

Situations Wanted 

( catior ndicate present of 

adve ¢ noti ng es 
ILLINOIS 

lool oo! loretmnan desires change first 
class toois tor adding machines, casi reg 
isters and pewriters Box 764, AM. Macnu 

INDIANA 

Superintendent Practical machinist and tool 
make Wide experience handling t and 
produ s Age ts Now ¢ ploved 
Will go a ‘ Box 8 AMER. MAcH 

MASSACHUSETTS 

| wis respond with any company 
ak ng the services of a progressive and up 
to date inufa ng superintendent Box 
SOG AMI MACHINIS 

Wa ‘ é ‘ echa posi 

oO ‘ or gene il 
oO ! i l 10 ler t s perl 
‘ ) au l eret ie 
\\ W i ‘ go | rT 
Ky su \\ aN MACHINIST 

i A 

s 1 a ) of 

’ eng 1 othe 

. = ole Oo iz 
aes \ : ali pat us 
B S41, A ‘ M <3 

M inulact t i 
Su ‘ 1 ‘ ' t \ 

J } ; ~et ry 

ng ny iite i good 
hte ( nara ‘ t\ 
Vo , ent. B 842 

AMI san Ma = 

1" n \\ hat i gineer 
wit 1 ve i i i ex 
pe I it pos n ef od sman 
A g i \ vate i and 

i \ t et “1s age 

“ " v XI ed, S1lS00 \ iocate any 

Box 900. A \N MACHINIS' 
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NEW JERSEY latter at London, with A-1 American en as a side line, on liberal —— — 9 -..... 
. vineering . Thoroug ‘ liar i ress, V fu articulars, zakewood Meta 
An inventive, thorough, broadly experi gineering firm Thoroughly familiar with = dre . vith . pe ic we ; u ( 
enced mechanic practical toolmake1 an or- iinglish and Continental business: up-to-date Co., ox 182 akewood, a 
ganize1 proven ability wants change: re hustler Box A.2, AMERICAN MACHINIST, NEW YORK 
} > } } > 4 , ie - » ) 0 b > yy { - . . . - . 
sponsible position Reliable firms only 39x 6 Bouverie Street, London, E. C., England Wanted—Working foreman for small job 
622, AMERICAN MACHINIST bing shop rhe right man will be given a 
Mechanical draftsman wants position, with Hel W d small interest in the business Box S898, 
growing concern preferred; experienced, first eip ante AMERICAN MACHINIST 
ass man in construction of small tools Wanted—First-class toolmakers, experienced 
special machinery, sub-die presses, et Ad , P P s P on all-round tool and die work, who can pro- 
dress Box S99, AMERICAN MACHINIS1 Classification nidicates — presen address OF duce work quickly and accurately No others 
NEW YORK advertiser, noting ese need apply Box 885, AMERICAN MACHINIST 
( N 
Wanted Position a draftsman, detailer of! ANADA OHIO 
trace Can give best’ of references Box 893 Wanted A coupl> of experienced tool and Poolmaket! one competent to make _ tools 
AMERICAN MACHINIS1 die makers Appl ore experience, et for rolling and drawing sheet metal Address 
l¢ ON i N HINIS 
Young mechani drattsmian 6 vears va  B oes \MI . sername : The Lunkenh-imer Co., Cincinnati, Ohio 
ed d experience wishes position wit! Wanted Directo v he Ha liton Pech Wanted—Competent sules Inanagel by a 
rneetitiit ving {ti t De > 
i manufaeturing neern Box SOG. Am. M nical Institute, one having sufficient experience machine tool manufacturet Liberal salary 
Mi inical et ‘ si ex peric oe : a) eee and — to a very high class man Box 833, AMER. MA 
~ - . y it first-cla rit Ip-t late institution ities ; 
nh general engi g Work, d osit to commence at East Applications received Superintendent Wanted —With experience as 
Ne Yo (it Sala | 1 B o M , ADI stat experience machinist draftsman and foreman Must be 
i i! iTit } I Ihe . 
874, AMERICAN MACHINIS1 qualificatio ind ila expected, to R. H capable of handling men in manufac ire of 
( forema r ‘ Fo Esq, Se Bd. of Education, Hamilton machinery Moder: salary at stal with 
t un i ind Canada stock bonus if satisfactory Box S89, Am. Ma 
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New ‘‘Whitney’’ Quiet Chain 


(SCHMIDT PATENT) 








Latest Improved 
“Whitney” 
CHAIN BELT 


is a great success 





for 
many purposes. 











This New Vertical Universal High Speed Milling At- 
tachment makes the ‘‘Whitney’’ Hand Miller one of the 
most complete and desirable tools on the market for a 
wide range of work. 





If you are not taking advantage of the Woodruff Patent System of Keying 
it will pay you to investigate. Better results and greater saving in cost. We 
carry 95 regular sizes of Keys and Cutters in stock for immediate delivery. 


THE WHITNEY MFG. CO., 


HARTFORD, CONN. 
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An Analysis of 5500 Machine-shop Accidents 


Most of Them Are Due to Natural Hazards of the Occupation, Others 


to Personal Carelessness—Only a Few Preventable by Safety Devices 


B Y is a A LF OR D 


During the last few months there has _ light, and for ventilatio: Excellent light i registered, male hospital nurse To 





been considerable discussion of accidents unquestionably minimizes the number of his hospital room all subjects of accidents 
and their prevention, in both the technical machine-shop accidents.—Its machine-tool — throug t the entire plant are sent for 


and daily press At the present time equipment is very largely new; that is, rst-aid treatment \ record is kept of 


there are two societies that are actively purchased within the last five to seve very ¢ that 1s 1 treated. lhese re 
rging upon the public a consideration of years, and represents tl est products of rds now extend back over a period of 
the enormous wastes of life and property the foremost 1 hine-t ulders of th t four ul nd number many 
from accidents and suggesting, in more 01 United States t nd r the purpose of this 


less detail, means for their preventior The structur nd equy nt ndi nalysis, the records for t years 1906 


Some State legislatures hav ted tions are much better t { rage ol nd 1907 we selected it was recog 
tatutes tending to minimize the | I machine-shop condition the x1st t ized that isi ’ litions throughout 

rtain industrial occupations and to pr av throughout this country. Furthermor ! 8 rendered tl records for 
vide safee lards 1 the naturs OT . retry the Stat Ol \l . | tt | | ae I I iT y] t T 


ppliances Yet thus far but littl mucl s, if not more tl y other 


\l 
een done in this country, compared witl State in the Um in passing laws reg : : 
’ > . » . i ( ( t 1 ares wun 
the leading industrial nations of Europe tit factory itions These law 
, , , , , ’ \\ I t 
Whatever legislation is enacted what nnot ooked uy frot ther 
; 1 o- t 
r agitation fo ich legislati vpoint thar il Ch 
' \ 
ried on, such actions should x] r J 
1 ; 
| \\ | ‘ il 
i le il k wl deg I ft ( secs Q ! 
lls { +] 
i whe ( 
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N ~ , pl n 
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174 Seriou 
= 208 Mino 
16 To cle al employee 


{ 149 To outside employee 


Remar rABLI GENERAL CLASSIFICATION OF 
MACHINE-SHOP ACCIDENTS 
e address ; 
(tl is, lathe nd, mull 
I I elper, O: 
FIG. I. EMERGEN HOSPITAI FOR) e like ture of the injury in d 
| the ding “R irk i 
dents, what classes of accidents can uitry today, both b t the build tatement trom t patient expressed 
prevented by safety appliances and what ings, the attitude of the management and wh word t w the injury was 
classes are wunpreventable, by rational the carrying out 2f beneficent State law received, together with a statement by the 
means, from the natural hazard of the o [hese conditions must have a tendency t pital attendant to just what treat 
cupation. It is, therefore, opportu: t reduce the number of accidents per unit 
present an analysis of machine-shop number of employees, and may produce V1 ticit f the city where 


lents with the purpose of showing their ratio of the number of accidents per yea plant 1 gene! upel 


nature, by what agents they are produced, to the number of ployees that is som n of all t | work, 

heir causes as far as can be ascertained, what less than a similar ratio from all th tual pital att t is the reg 

nd to suggest, if possible, rational safety of the machine shops of this intry | nut \ have referres 

devices that can be used to minimize tl provided the latter figut Id be ol e1 I ident 
; } t¢ is 


umber of st accidents tained 





\n opportunity was presented and em Practically all of th ploy ft tl lw plies to deep 
raced to analyze the hospital records ot machine shop itself are 1 that 1 het xtensive W rk requiring titchs to 
large machine-building firm in Massa is very little female help in t lachi lose them, t mputatior nd the hi 
chusetts. This firm builds light- and m« hop prope 
dium-weight automatic and semi-auto Among the uptodate teatu f the Is a lates, on a lways forms a 
matic machinery; in addition to th actory equipment is a well furnished shop part ot t hospital record. In addition 


regular machine-shop departments it opet hospital [his 1s ntrally located in a to the record as outlined all serious ac 


ates its own iron foundry and drop oom especially designed for the purpos« dents are reported to the employers’ lia 
forging shop Its plant is new and_ is provided with an outfit of hospital fur bility insurance company with which the 
strictly modern in design and constru niture and instruments for treating a firm is insured Phe nding in of such a 


tion, which means that there is ample cidents and performing minor operations, report to the insuran mpany is noted 


provision for both natural and artificial uch as finger amputations; it 1s in charg: n tl 
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This insurance-report record was made 


the determining feature as to whether or 


not an accident should be considered as 
minor or serious for the purpose of this 
analysis; that is, all accidents that were 


reported to the employers’ liability imsur- 


ance company were considered as serious 


accidents and were analyzed in detail as 
to their nature and cause, so far as pos 
sible All other accidents were classed as 


yf them pre 


minor; as very few, if any, 


vented the patient from returning to his 


work immediately 


NUMBER OF ACCIDENTS 


The total number of accidents recorded 


oral 


for the years 1906 and 1907 is 5577; de 
ducting the accidents to outside employees 
the 2714 
[he average 


we have number 5428, or per 


number of employees 
eRe 


year 
for 


the year 


similarly, for 
the 


accident 


the year 1906 1s 


1907, 2592. ‘Thus, at outset 


we have a rough factor of one 


Items. Number Nature of Accidents 
1 3799 Injuries to tngers, hands, 
wrists and forearms; such 
as contusions, lacerations, 
punctures, incisions and 
the like. 
2 1074 Foreign bodies in the eyes. 
3 75 Lacerations and contusions 
of the face 
4 62 Contusions of feet and 
ankles 
5 41 Lacerations and contusions 
of the head. 
6 39 Burns 
7 25 Punctures in the feet caused 
by nails 
s 21 Injuries to the legs 
9 9 Septic conditions 
10 4 Boils 
11 5 Heat exhaustion 
12 4 Indigestion 
13 4 Persistent nose bleeding 
14 3 Injuries to shoulders 
15 3 Fainting 
16 2 Chills 
17 1 Rheumatism 
18 1 Tonsilitis 
19 1 Pleurisy pains 
20 15 Miscellaneous 
1 15 Accidents received outside 
of the premises of the fac 
tory 
Total, 5208 
TABLE 2 GENERAI CLASSIFICATION 
OF MINOR ACCIDENTS. 
per employee per year. In considering 


this fact it must not be lost sight of, how 
ever, that many of the accidents are minor, 
consisting of cut fingers, particles of steel 
or emery in the eyes and like injuries 
Table 1 


of the total number of 


shows a general classification 


accidents into four 
These are Sx rious, 


sections that is, ac 


cidents which were reported to the insur 


ance company; minor, that 1s, such as 
occasioned no loss of time on the part of 
the patient ; clerical, that 1s, to the office 
force, including clerks and executives: and 
lastly, to outside emplovees. This latter 
classification takes care of ack idents that 
occurred to the emplovees of contractors 
who wer rrying on building operations 
an uction work throughout the 
plat Chis work can be justly considered 
as! e hazardous than ordinary machin« 
s] worl ind 1t W theretore classi 
fed by itself, and no use is made of this 
classification in drawing the deductions 
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that are presented near the end of this 
article. In passing it is worthy of notice 
that no fatal 
of the machine-shop employees during the 
period that we On the 
other hand, three of the accidents that are 
4 of Table 1 termin- 
These were one death from 


accidents occurred to any 


are considering. 


classed under item 
ated fatally. 
electric current, one death from gasolene 
death 


sand car 


burns, one from crushing by a 


contractor's The two items of 


Table 1 that we are to consider are the 
Items Numbet Agent of the Burns. 

l 12 Hot metal in the foundry 

3 6 Hot chips from cutting tools 

3 > Hot steel in the forging shop 

1 3 Flames from a furnace. 

> 2 Flames from aé_e gasolene 
torch. 

6 2 Hot steam pipes. 

7 2 |'Hot oil and flame when 
thawing a barrel of oil 
with a heated bar 

s 2 Whitewash 

se) 1 Hot poker in the fire-room. 

10 1 Hot water from a steam- 
driven pump 

11 1 Arc from an electrical switch. 

12 1 Flying melted  babbitt 

| moisture 
13 1 Sunburns 


Total, 39 
FABLE 3 DETAILED TABULATION OF 
AGENTS PRODUCING MINOR BURNS. 





serious accidents, numbering 174, and the 
minor accidents numbering 5208 


THe Minor AccIvENTsS 
[hese minor accidents are subdivided 
into 21 sections in Table 2. By far the 
larger part are lacerations, contusions, 
incisions and other injuries to fingers, 
hands, wrists and forearms. The total 
number of these accidents is 3799. The 


second largest item is of foreign bodies 
in the eyes, such as emery grit, dust, bits 
of steel, and the like The number of 
such cases 1s 1074. The injuries to feet 


and ankles number 108; to face and head, 


Items Number. Nature of the Accidents. 

l 99|Lacerations and contusions 
of fingers, hands, wrists 
and forearms 

2 28 Lacerations and contusions 
of feet and legs 

3 16|Lacerations and contusions 
of face and head. 

4 11 Miscellaneous 

) 13,Received in  drop-forging 
shop 

6 7 Received in ironYfoundry. 

Total, 174 

TABLE 4 GENERAL CLASSIFICATION 
OF SERIOUS ACCIDENTS 

116 The number of burns of various 


these are classified in 
Table 3 \ 


two tables, 


kinds 1s 39; more 


detail In considerati mn of 


these Tables 2 and 3, bears out 
my statement in the title that most of the 
machine-shop accidents are the 


natural hazard of the The 
itter part of Table 2 will be seen to con- 


due to 
occupation 


tail few cases medical in character, in 
which temporary relief was administered 
in order that the patient might keep at 
work 


February II, 1909. 


Tue Serious ACCIDENTS 

The total number of serious accidents, 
as shown in Table 1, is 174. These are 
divided into six sections in Table 4. This 
total figure is small when compared with 
the number of employees. The average 
is about 3% accidents per 100 employees 
per year. The largest item is that of lacer- 


ations, contusions, etc., of fingers, hands, 


wrists and forearms. In this respect 
Table 4 is similar to Table 2, which de 
tails the minor accidents into’ broad 
classes. The next important item is of in- 


juries to the feet and legs; then follows 


Agent or Nature of the 


Items Number. Accidents. 


l 14 Contusions caused by falling 
objects, principally cast- 
ings. 

acerations and contusions 
caused by milling-machine 
cutters; two amputations 
resulted 

3 7 Lacerations and contusions 
caused by milling-machine 
cutters In each case the 
sleeve of the _ patient’s 
clothing was caught by 
the rotating cutter. 

‘ontusions and lacerations 
received from lathes In 
four cases the fingers or 
hands were caught in the 
gears. 

Injuries from punch presses. 
Three amputations _re- 
sulted. 

Injuries from emery wheels 

Cuts and incisions from hand 
tools, such as Knives, chis- 
els, gouges and the like 

3 Punctures from files 
4 2 Contusions from 

with gears of 
drills 

10 2 Crushed in a shaper. 

Crushed in a metal planer. 
Burned and lacerated be- 

tween a belt and pulley. 

Injuries received from a buzz 
planer. 

Injuries from revolving stock 
in a screw machine. 
Crushed between jig 
part of a machine. 
Lacerations caused by nails 

projecting from a tote box. 

Injuries from a circular saw; 
amputation resulted. 

Crushed in feed mechanism 
of a machine. 

Contusion caused by shipper 
of machine. 

Lacerations and _ incisions 
caused by band-saw 

Crushed by the falling head 
of an upright drill; the 
counterweight chain 
broke 

Laceration from loose pulley 
in trying to stop it. 
Laceration from automatic 
screw-machine tools, saw 
and drill 


— 


4 13 


-_ 


contact 
upright 


and 


Total, 99 
‘ABLE 5. DETAILED TABULATION OF 
SERIOUS ACCIDENTS TO FINGERS, 
HANDS, WRISTS AND FOREARMS. 


to the face and head. For the 
purpose of closer analysis items 5 and 6 
of this table refer to the 


shop and foundry, respectively. They were 


injuries 
drop-forging 


classified in this way in order to separate 
them from the machine shop proper 
Table 5 is a detailed analysis of item 1 
of Table 4. Similarly, Table 6 
item 2 of Table 4; Table 7 analyzes item 
3; Table 8 analyzes Table 9 
analyzes item 5; and Table 10 analyzes 
item 6. All of the items thus referred to 
are the items as they show in Table 4. 


inalyzes 


item 4; 


It is unnecessary to call particular atten- 











February 11, 1909. 


tion to each one of the items in Tables 
5 to 10, inclusive, but specific reference 
will be made to certain of them in 
the section of this article devoted to the 
conclusions. It is urged, however, that 
the 
and nature of the accidents as they are 
detailed in these tables, for they show 
With a 


very few exceptions the information given 


the reader carefully consider agent 


what machine-shop accidents are. 


is specific as to the nature and agent of 
the accident, although there are a few 
cases where the original information was 
not in detail and, therefore, the data as 


tabulated are not specific. 


CONCLUSIONS 


It is extremely difficult to draw general 


conclusions from data such as are 


sented by these tables, for the line be- 
tween carelessness and the natural hazard 


pre- 


of the occupation is by no means clearly 
defined. Again, it is easy to take differ- 
ent positions in regard to what are and 
Yet 


a few general conclusions seem justified. 


what are not preventable accidents. 


A thoroughly equipped emergency 
room, or its equivalent, with a proper at- 
tendant, is to be recommended for all ma- 
chine shops employing a large number of 
men. The factors shown in the preced- 
ing paragraph indicate one accident for 
Of these acci- 


for 


every employee each year 
dents 3% will be of a serious nature 
addition to 


such a hos- 


100 men employed. In 
features of 


each 
the humanitarian 
pital room, there is a decided adyantage 
to production in avoiding a loss of time 
on the part of the patients who receive 
minor injuries. 


Agent or Nature of 


Items, Number the Accidents. 

l 13 Contusions from falling ob- 
jects, principally castings. 

2 5 Contusions from trucks or 
from objects falling from 
trucks. 

3 2 Contusions from castings 
dropped by fellow em- 
ployees 

4 3 Injuries received from eleva- 
tors. 

5 1 Contusions resulting from 
being caught between jig 
and machine. 

6 1 |Lacerations from an emery 
wheel 

7 1 |Incised wound from a knife 

8 1 Incised wounds from a piece 
of sheet steel. 

Gq 1 Scald from hot water Pa- 


tient tipped over a bucket. 
Total, 28 ; 
TABLE 6. DETAILED TABULATION 


SERIOUS ACCIDENTS TO FEET AND 
LEGS 


OF 


The machinist who keeps a small bottle 
of cocaine and a few toothpicks to re- 
move objects from his fellow employees’ 
eyes, and a small roll of bandages and a 
little 
may be looked upon with approval from 


collodion to wrap up cut fingers, 
needs 
bet- 


ter that these minor accidents be treated 


a humanitarian standpoint; yet it 


no argument to prove that it is far 


according to modern medical practice and 
surrounded with all necessary safeguards 
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against infection. One of the stringent 
rules in the factory from which my data 
are taken is that no first aid in case of 
accidents shall be given by anyone through- 
out the plant except the duly authorized 
The 
number of the machine-shop accidents per 
100 employees, he fac 
tors that | 


influence in 


attendant of the emergency hospital 


as indicated by t 


present, should have a direct 


bringing about a considera 


Agent or Nature of 
Items Numbe! the Accidents 
LacerationsYand contusions 
from falling objects 
Contusions and lacerations 
from emery wheels In 
each case the wheel burst 
Lacerations and contusions 
from falling against 
objects 
t $} Lacerations and 
from flying ofr 
tools 


) 1 Burns 


l i 


contusions 
slipping 


from flying™ babbitt 


lotal, 16 


TABLE 7. 
SERIOUS 


DETAILED TABULATION, OI 
ACCIDENTS TO FAC! 
AND HEAD. 


tion of hospital facilities in all large ma 
chine shops 

Some of the most horrible accidents oc 
curring in machine-shop life’ are from 
belts and pulleys, particularly in connec- 
the 


That such an equipment can 


transmission of 
} 


tion with power 


ye installed, 


operated and maintained without such 


accidents is shown by the analysis here 


presented. Not a single accident is re- 
corded as having occurred from any 
falling piece or member of any of the 


overhead power-transmission machinery, 


nor is there any other record of injury 


from any of the mechanical power-trans 
It is well to point out 


the State of 


mission apparatus 
laws of 


the 


in passing that the 


Massachusetts and requirements of 
the State police 


regard to this class of factory equipment 


inspectors are rigid in 

A consideration of the minor accidents, 
and of the 
compared with the total number of acci 
leads to the that the 
machine-shop accidents are 


number of minor accidents 


dents, conclusion 
majority of 
due to the natural hazard of the occupa 
This established by 
the number of minor accidents to the fin 


tion. conclusion is 
gers alone; this is 3799 out of a total num 
ber of accidents to the machine-shop em 
ployees of 5428 

A further conclusion is that but few of 
the total number of machine-shop acci 


dents are preventable by rational safety 


appliances. This must not be construed 
S$ an argument against safety § ap- 
pliances, for some such devices can be 
used and should be used; but the good 
which can be done from the adoption of 


such devices is loubtedly far less than 
superficial consideration of the subject 


would lead one to believe 


An expert in the operation of a machine 


or tool can undoubtedly perform certain 


operations with safety, which would be 


extremely hazardous to a less adept work 


2i!I 


may, and often 


result of in- 


man. Thus carelessness 


does, follow directly as a 


a homely 
Chis 


creased expertness, or to use 


phrase “familiarity breeds contempt 
| 


leads to the conclusion that one of the im 


portant duties of foremen should be to 


watch for careless moves on the part of 
their workmen, and particularly on the 
part of the younger men and boys. In the 
old days of apprenticeship, when the boy 
learned but 
general fund of knowledge from his mas 


was undoubtedly carefully 


not only his craft also his 


ter, instruction 


regard to the careless handling 


With the 


decadence of the apprenticeship system, it 


given in 
ind use of machines and tools 
is doubtful if the youngster of today is as 
carefully instructed, in details of his work 
that add to 
was the apprentice boy 


his own personal safety, as 
of years ago 

Certain safety devices could be, and un 
doubt dly should be, added to some ot our 
tools by the maker, to 


standard machine 


the end that certain accidents which are 
now common would be eliminated, or at 


least greatly reduced in number; if they 


did then océur, responsibility therefor 
would be upon the individual workman 
and not upon the designer and builder of 
the machine, or the purchaser thereof 


WorKMEN 


[wo of the points brought out in the 


preceding sections may be expanded with 


profit One is the features concerning 


which workmer more or less careless, 


and concerning which the younger em 
ployees at least should be properly in 
structed bi their fore nen 
Agent or Nature of 
I Number the Accidents 
1 Injury to shoulder Fe}) 
iron vooden horse 
l Injury to hip Fell fron 
wooden horse 
1 Dislocated knee 

} ] turn from hot cottor seed 

oil; thawing a barrel 

1 Contusion of the abdome! 
A board was thrown from 
a revolving circular saw 

t 1 Rupture, caused by board 
thrown from circular saw 

1 Laceration from nail in tote 
box 

s ] Strain of the back from lift 
ing. 

’ 1 Lacerations and contusions 
caused by fall over pilefof 
shafting 

it? l Paralvsis 
ll 1 imbago 
rota 1] 
rABLE 8&8 DETAILED TABULATION OF 


ANEOUS SERIOUS 
ACCIDENTS. 


MISCELI 


With reference to clothing All cloth- 
ing should be tightly fitting and so worn 
that there are no | e portions which 

vy be caught im gears, cutters ts 
pulleys t ther evolving or moving 
p rts orn | S¢ sleeves at es 
pe ly t avoided, as is witnessed to 
by item 3 of Table 5. I have personally 
seen several horrible accidents, in which 


the tendons of the wrist were severed by 


cutters or milling saws, the pri 


milling 








t 
to 


mary cause of the accident being the 
catching of the operator’s sleeve in the 
rotating cutter. In every case these acci- 
dents were to young men or boys in their 
teens, and in several cases the injury was 
of such a serious nature that the hand was 
crippled for life. Such a crippling is a 
terrible handicap for a young man who 
must earn his own living under the con 
ditions of industrial competition that pre 
vail today. Therefore, a caution to wear 
tight-fitting sleeves or better still, to roll 
the sleeves of all garments above the el- 
bow is wise in connection with general 
machine-shop work 

jumper, or in the 
Such 


ire very apt to be caught in gears 


Similarly, there is danger in the 


tying lower part of a 
Slack of a jumper in the back. 
portions 
elts, or wound up in revolving stock, 
screw machines and turret machines 
This point is brought out by item 14 of 


| able 5 


[he wiping around rotating cutters and 
gears, and moving parts of machines is 

be avoided; it is a very easy matter 
for a piece of waste to be caught by some 
moving part of a machine and thereby 
lraw the hand into the mechanism. The 
injuries that result from getting caught 
in gears, belts and moving parts of ma 
chines, are shown by items 4, 9, 10, I! 
2, 18, 19 and 22 of Table 5 

\nother point to be avoided is using a 
file without a handle, or a file that has 


loose handle. Such a tool may easily pro 
duce serious punctures. (Refer to item 
S of lable 5.) 

[he need of piling castings and laying 


down heavy objects so that they cannot 
fall from any cause whatever is shown by 
tabulated 
i. = and 3 of 

Accidents of 


the accidents under items 1 of 
lable 5; lable 6, 
able 7 the 


dicated by these items are more apt to oc- 


and 1 of 
nature in 
‘ur to a person from the acts of others 
than from acts of his own 

board 
that 
tf the nails project upward is to be con 


[Throwing a piece of 


the floor so 


containing 


nails upon the points 


lemned as gross carelessness A very lit 


tle thoughtfulness is sufficient to throw the 


hoard so that the nails point downward, 
or if there are nails projecting from both 
ides of the boards, to bend them over on 
ne side and then throw it so that the 


uls projecting from the other side will 


me in contact with the floor That 
nails are a prolific source of injury is 
hown by item 7 of Table 2 


[he need of especial care around dan 


erous tools, such as punch presses, buzz 
planers and circular saws, is shown by the 
recorded under items 5, 13 and 
lable 5, lable 
8. [hese items record four amputations, 
cne of the 


iumputation of a hand 


iccidents 
17 of ilso items 5 and 6 of 


which—item 17—was entire 


That care should be used in handling 
sharp tools is indicated by item 7 of 
Table 5, and item 7 of Table 6 

Many guarded 


of these points to be 
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against may seem commonplace in the ex- 
treme, and as written are merely state- 
ments of facts which known and 
recognized by machine-shop workmen, yet 


are 


the fact of the large number of accidents 
resulting from failure to guard against 
these points is a sufficient reason for re- 
stating them as has been done. 

SAFETY APPLIANCES 
The preceding section has been written 
places where care 
exercised by the 
guard himself from 
the trade 


to point out a few 


should be individual 
workman in order to 
accidents that are incident to 
[his section will point out for considera- 


Agent or Nature of the 
Items Number Accidents 

l » Fracture of toe caused by 

falling object 
1 Amputation of fingers in 
hammer dies 

3 1 Fracture of fingers in ham- 
mer die 

j 1 Amputation of fingers in 
trimming press 

) t Lacerations of fingers from 
flying pieces”of steel. 

6 1 Laceration and contusion of 
face by a flying black- 
smith’s set 

1 Incisions in the leg from a 
flving piece of steel 

S 1 Puncture in the abdomen 
from a flying piece of steel. 

9 l surns near the eves from 
flying pieces of scale. 

lotal, 13 
rABLE 9. DETAILED TABULATIONEOF 
SERIOUS ACCIDENTS OCCURING 
IN THE DROP-FORGING SHOP. 
Ageni or Nature of 
Items. Number the Accidents. 

l 1 Serious vitriol burns from 
pickling castings. ? 

2 1 Contusions of the feet trom 
a falling casting when 
crane sling broke. 

3 1 Cut in the throat from a fly- 
ing’splinter of wood when 
chopping wood. 

4 1 Laceration of the hand from 
the breaking of a casting 
gate. 

5 1 Lacerated fingers. Caught 
in hoist chain. 

6 1 Contusion of the chest, 
caused by flying*plank. 

7 1 Gas poisoning from breath- 
ing alr ina core oven 

otal, 7 


DETAILED TABULATION OF 
ACCIDENTS OCCURRING 
FOUNDRY. 


rABLE 10. 
SERIOUS 


IN THE 


tion a few places where rational safety de- 
vices might be adopted to prevent certain 
other classes of machine-shop accidents. 

It should be unnecessary to touch upon 
the point of guarding gears, but accidents 
from gears are common, as shown by 
items 4 and 9g of Table 5 


Che 


with milling-machine cutters is so large as 


number of accidents from contact 


to warrant a consideration of suitable 
guards for milling cutters to prevent the 
hands or arms of the operator from the 
that results. 
3 of Table 5.) These 
I2 per cent. 


serious injury frequently 


(See items 2 and 


items record 20 injuries, or 


of all the serious machine-shop accidents 


tabulated. In several countries of Europe, 
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guards are required by law for milling- 
machine cutters. 

The subject of guards and safety de- 
vices in connection with the operation of 
and buzz 


punch presses, circular saws 
planers, which are recognized as some 
of our most dangerous machines, has 


been frequently discussed; yet little has 
been done in this country to develop and 
use such guards in a rational manner. 
The serious accidents that result from 
operating these tools are shown by items 5, 
13 and 17 of Table 5, and items 5 and 6 
of Table 8. 

[hat there is a necessity for guards for 
emery wheels and polishing wheels, and 
for care that such wheels are not run at 
an excessive speed, is shown from the 
resulting from wheels. 
item 2 of Table 7. The fact, of course, 
should be recognized that an emery wheel 
niay be broken, or caused to burst from 
pressure or 


accidents emery 


e xCeSSi\ e 


tor yl, as 


improper use, as 


blows when grinding a well as 
from excessive spe ed 

Suitable for re 
stock, as is indi- 
cated by Table 5. Proper 


supervision of laboring help in trucking 


guards are necessary 


volving screw-machine 


item 14 of 


castings, boxes and other parts around the 
factory, and storage devices for such parts 
are necessary, as indicated by the large 
number of accidents from falling objects, 
(See Item 1 of 
Table 5, and 1, 2, of Table 6.) 
The familiar the 
machine shop is made of wood and its 


castings 
and 3 
box in 


principally 


tote average 
more or less advanced con- 
Accidents from nails 
16 of Table 5, 
not large in 


usually in a 
dition of decrepitude 
boxes (see Item 
and 7 of Table 8), 
number, are sufficient to be considered an 
argument in favor of the modern metal, 
shop tote box, so designed as to be free 
other 


in tote 
while 


from sharp corners, or portions 
which may cut or injure the hands of the 
person who is handling it. 

The items that have been mentioned in 
the two immediately preceding sections of 
this article refer, with only a few excep- 
tions, to the serious accidents that were 
their agent, nature and 


It is fair to assume that the minor 


analyzed as to 
cause. 
accidents which were not investigated in 
detail would bear a general proportion as 
to their cause, to the causes of the seri- 
ous accidents as indicated in Tables 5 to 
10, inclusive. Therefore, agencies which 
reduce the number of serious accidents, 
will tend to reduce the number of minor 
accidents in a similar proportion. 





Engineering and technical education in 
China is receiving considerable attention 
in a progressive manner, and in following 
a few years ago, twenty 
Chinese students were recently sent abroad 
by the provincial government of Chekiang 
to continue their studies. A few went 
to Belgium, one to Germany, and the re- 
mainder came to the United States. All 
are pursuing engineering subjects. 


a policy adopted 
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The Vulcan Shipbuilding Works of Stettin 


An Important German Plant Where Many Warships and Trans- 
atlantic Liners Have Been Built—Views of the Machine Shop 


BY FF B. VAN BRUSSEL 





One of the important engineering and lustrations, Figs. 1 to 4 inclusive, show’ part of this locomotive shop Several 
shipbuilding works of Germany is the Views in the machine shops. The greater milling operations can be seen near the 
‘ r “hs > ] . ca 2 ro : > , paar 
Vulcan plant, situated on the estuary of number of machine tools in all of these lower right-hand corner of this view, and 
7 ; shops are electrically driven. Current for lathe operations at the left It will be 
the river Oder in a suburb of the city cid 
ge ; ; both power and lighting is generated in noticed that the lighting for this shop is 

: ; I 
of Stettin. At this plant many of the . . 
. : a central station, whose capacity is‘some by means of electric arcs 
warships of the German navy, and a large 4000 horsepower (he machine’ shops Figs. 2, 3 and 4 show sections of the 
number of German Transatlantic liners proper are 492 feet in length, 262 feet in’ machine shop used in connection with the 


have been constructed. The plant covers width and 65 feet in hight, while the shipbuilding. Of these Fig. 4 is a view 
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FIG. 1. LOCOMOTIVE SHOP OF THE VULCAN WORKS, STETTIN, GERMANY 
an area of some 1,700,000 square feet, and erecting shop is 394 feet long, 88 feet 6 of the main bay ot this shop. Turning 
its stone and steel buildings have a floor inches wide and 98 feet 6 inches high. to Fig. 2a milling machine of unusual de- 
area of some 275,000 square feet. There This is capable of handling nine large sign can be seen near the lower right- 
are several large slipways available for marine engines in the process of erection hand corner This machine is provided 
the largest vessels, and all of the nmeces- at a single time with two knees, a long table and a rigid 
sary workshops for fabricating the ma- A special building is provided for the type of overhanging arm. It is at work 


hulls and building the en manufacture of locomotives. This shop upon the forging for a connecting rod. A 
employs 600 workmen and turns out about noteworthy feature of all of these views 
the extreme cleanliness of the shop 


terial for the 
gines and machinery 
The four accompanying half-tone il- 100 locomotives per year. Fig. 1 shows ats 
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2. SHIPBUILDING MACHINE SHOP OF 1 VULCAN WORKS 











ANOTHER VIEW IN THE SHIPBUILDING MACHINE SHOP 
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floors and machines, indicating the best 
of shop conditions 

Fig. 3 shows in the foreground several 
large planers, and at the left a large ver 
tical miller. This bay, as well as the main 
bay (shown in Fig. 4) is served by over- 
head cranes 

Some five miles of standard gage rail 


way connect all of the departments of 
the plant with each other and with the 
State railways. The material which is 
received by rail is sent at once to the 
department or the machine where it is 


r 
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Where, in Relation to the Critical 
Points, Should Steel be Heated 
the Best Results 


when Hardening ? 


for 


\\ 


>. 
>) 


(JSBORNI 


Scientific researches have changed many 


of our ideas concerning steel, and while 
we have a lot of new ideas on the subject 
there are many missing links in places 





to be handled and there unloaded In 


connection with water transportation, two 
service, 


steamers are constantly in 


of 


ferry 


each which c handle three 


freight cars at a time 


one an 





In reading the accounts of the immens« 
Bess 


forest fires that were raging during recent 
months in different parts of the country 
few realized the enormous extent of the 
1 


loss thus sustained which ‘is estimated by 
Agricul- 


of $1,000,000 


an official in the Department of 


ture to have been at the rat: 


, ’ 
not nsidered to 


a day, which estimate is 


b 


exce SSi\ e 


OF THE SH ING MACHINE SHOP OF 

If | understand the matter rightly thet 
IS a point, when a piece of carbon tool 
steel is being heated, where the carbon 
changes its form or its combination with 
the iron. When this change takes place 
heat is absorbed without a rise in tem 
perature Before this char g« takes place 


as the shop 
After 


the: steel will not harden, or 


men say, “It will not take a temper.” 


piece of steel has been heated above th 
temperature necessary to harden it and 
then allowed to cool it will radiate heat 
and get cooler for a time At a tempera 
ture near where the heat was absorbed, 
in the heating, without a corresponding 





THE 


215 


rise im temperature the piece of steel will 
continue to give out heat without any 
fall in temperature. Often, when the con- 
ditions are right for observation, it may 
even seem to get hotter 

It seems likely that this change was 
frst recognized on a falling heat for it has 
been called the recalescent point, that is 
o say, the reheating point. With iro 


there are three of these points both going 
up and coming down, really six points in 
ll for 


ing up ar 


while the things that take place go 


reversed or undone coming 
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lown yet there is a difference in tem 
perature at which they take place. While 
in irons these points are quite a ways 
apart in the matter of the temperature 
at which they take place, in tool steels 
they are very close together, so close 1 
deed that in practice they may be cor 
sidered as being one Among other names 
these points have been called the critical 
Pp ints ind this seems to be a very good 
name for them for everyday us 
Recognizing the critical point in a 
piece of tool steel as the dividing line be- 
tween where it will harden and where it 
will not, an extremely important practical 
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question arises. Where above the critical 


point is the best point for quenching to 


get the best results? Generally the ex 
pert’s directions are to harden steel at the 
lowest heat that will give the necessary 


hardness. From this it might be inferred 
that steel got harder and harder the hotter 
it is heated. Is, or is not, this the case? 
It can readily be supposed that if there 
is a change in the carbon at the critical 
point, whereby it acquires the power of 


hardening, this change is gomeg on all 


time that the steel is passing through 


the critical point, then, if the steel was 
dipped soon after the change had begun 
very little of the carbon would have 
changed and the steel would have very 


little hardness. Following this idea out it 
would appear as though the steel would 
get harder if dipped when the change had 
progressed farther. After the 
in the piece and all of the car 


change is 
complete 


bon has assumed the form of hardening 


carbon, is there an added advantage in 
raising the heat still farther? And if there 
is, how much higher should it be raised? 


Chis change at the critical point has | 


) 
some writers been explained by calling at- 


tention to the action of ice in being 


changed into water. If it is really like 


that a good reason for further heating 
does not appear, at least on the surface. 
On the other hand it might be that steel 
is more like salt and water frozen to 
gether The heat melts the water and 
the water flissolves some of the salt, and 
the hotter the water is heated the more 
salt it will dissolve. Ice frozen slowly 


is said to be nearly. free from salt but if it 


could be 


steel is quenched the salt might not have 


frozen as quickly as a piece of 


time to get out of solution. In such a 
case it would follow that the higher the 
heat it was frozen from the more salt 
there would be in the frozen mixture. It 


that the quicker it 


from any given tempera 


would also follow 
could be frozen 
ture the less chance the salt would have 
to get out of solution 

[his likening a piece of steel to a chunk 
of ice or to a mixture of salt and wate 
may be all wrong but the whole range of 
ideas about the and the 


theories lately advanced to explain hard- 


critical point 


are so new that something has to be 


ening 
used to hang our thoughts on while we 
are trying to explain them, and trying to 
get further information as to the facts 
in the case 

While the ordinary steel worker has 
never had any sure way of testing a 
piece of steel that is thoroughly hard- 


ened yet it seems certain that the quicker 
the heat is got out of a piece of steel the 
While there is no 


expressing 


harder it becomes 


such 


standard way as yet, of 
degrees of hardness still there seems to be 
no difference of this point, 


various mixtures are 


opinion on 
and in practice used 
to get varying degrees of it 

Getting back to the other point, is there 
be had that shows how 


any information to 
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tar above the critical point we should go 
before quenching ? 

[he critical point has one vital relation 
steel will not 
harden will. We are 


certain that there is a critical point, and 


to hardening, for below it 
while above it it 
means at hand whereby we can 
heat. If we 


we have 


locate it when taking a can 


establish its relation to the best quench 


ing heat so as to use it as a guide in find 
ing that point, steel can be hardened with 
. great deal more certainty. This much 


the scientist has shown. 

In talking with men who are experts in 
tempering steel that 
they can tell by the look of a piece when 
it is hot enough to harden even though 
the carbon 


On pressing them for 


many of them say 


they do not know what con 


tent of the steel is 
an explanation as to what this appearance 
is they do not appear to be able to give 
a definite Some of these men 
had never heard of these critical points. 


\ll of them knew, of course, that 


answer. 


a piece 


if steel would not harden if it was not 
heated hot enough, but they did not look 
at this temperature as being a fixed one 
for that steel If I have gotten their 
ideas right they seemed to think that 
steel “toughened” somewhat at all heats, 
getting tougher. and tougher as the heat 


got higher until finally that toughness was 
filed and then 
A higher 


but as hardness 


so hard that it could not be 
the steel said to be hard 


heat 


increased 


was 
gave more hardness, 
until a 


steel be 


decreased 
the 
This brittle steel was sup 


toughness 


point was reached where 
came “brittle.” 
posed to be very hard but lacked in tenacity 


Following this line of thought out, th¢ 


belief was that the very toughest steel 
would not be hard, and that the toughness 
decreased as the hardness increased. The 


“brittle” being used to 
the toughness had decreased 
that the 


It was not supposed that the 


term 
state 


express a 
where 
to such an extent steel was not 
nt for use 
in toughness was altogether duc 


that the 


decrease 
to the hardness but temperatur: 
had much to do with it 
thought that 


used for quenching the steel made it much 


It was certain mixtures 


harder and also allowed it to be hardened 


1 lower temperature Often these 


mixtures were used not so much to get 


reater hardness as to get. the required 


hardness at a lower temperature so as to 


get greater toughness. I have been given 
to understand that there were steels that 
needed heating to a bright red to 


thoroughly harden them in water, but 


that they would harden “glass hard” in a 


secret mixture known to the teller when 
the heat was at the lowest point that cou'd 
called red in davligl t 
One theory that I remember hearing 
was that steel would harden as soon as 


it was red hot if the proper mixture was 
ised, and that quicksilver would do it 
it being able to harden 
hot 


at the lowest heat: 
steel as soon as it 


dark 


a piece of was 


enough to show red in the 
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In a 


dently 


book published in 1903, and evi- 
for the steel worker, I 
mention of the critical 
This book gives 
hardening and 
It tells the 
precautions to take in heating and cooling. 


intended 


do not find any 
point under any name 
full for 


tempering pieces of all kinds. 


very directions 


It tells of numerous baths, and gives their 
compositions. It gives the proper tem- 
peratures for drawing the temper for dif 
ferent classes of work. When information 
is looked for by which the heat for hard- 
ening may be known nothing definite is 
In one place the statement is made 
1200 to 1400 


found 
that the 
degrees Fahrenheit 

\ clear, bright red is recommended for 
a certain solution to be used in 
hardening long, slender work. For long 
reamers a bright cherry red is 
recommended. When using a lead bath 
fur heating, a paste is recommended for 
keeping the from sticking to the 
steel, and when the paste melts the heat 
is said to be right. On another kind of 
work it recommended that the 
ticles be packed in a box and brought to 
heat and kept there for several 
From the description this is not 


heat ranges from 


use with 


taper 


lead 


was ar- 
a red 
hours 
a case-hardening process, so done on ac- 
count of the steel used, but is made neces 
sary on account of the use to which the 
work is to be put. 

information, 


lack of it, as 


from this and other books written 


From and 
found 
by and for steel workers it would appear 
that the hardening of a piece of steel is 
a mysterious and complicated 
not to be undertaken by anyone who has 


ceremony 


not been duly and regularly initiated into 
the mysteries thereof. 

On the other hand the scientific metal 
lurgist, in his exposition of the matter, 
makes it a matter of heating to a tem 
perature that produces certain and definite 
changes, and then cooling from that tem- 
perature with more or less rapidity ac 
cording to the results desired. 

I have fallen in with the scientist’s idea 
and hope that it is correct, as it would 


simplify matters very much. I have 
tested it to the extent of determining the 
fact that for the steel which I used (a 


piece of Crescent driil rod) the division 
between hardening and not hardening is 
an extremely narrow one, and that it is 
lower on a falling heat than on a rising 
found that it is 
easy matter to locate this division. 


one, and I have a very 
With the critical points known and !o 


cated, if the information is forthcoming 


as to the distance to go above them for 
different work or different steei it would 
seem «us though the hardenine of steel 


could be placed on a more reasonable 
basis for the ordinary steel worker 

It is altogether likely that the scientific 
steel worker has this information at hand. 
and it is certain that the scientific steel 
investigator can determine it if he desires 
to do so. Let us hope that one or the 


other of them will tell the rest of us. 
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The Evolution of the Magnetic 
Chuck 


——_——» 


By O. S. WALKER* 


This article is to correct some mistaken 
impressions on the part of the general 
public in regard to the operation of mag- 
netic chucks, and to illustrate some special 
applications, involving principles not gen- 
erally understood. In order to get down 
to the root of the matter, it has seemed 
enter into details that 


necessary to are 
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now state that magnetism is not danger- 
ous to man, and that it attracts only iron 
cannot be in- 
There 


and steel, from which it 
sulated by any known substance. 
is less danger from the use of electricity 
in a chuck than in a for the rea- 
that the 
incased in 


controlled 


motor, 
entirely insulated 
shell, and the 
through an 


coils are 
the 


son 
and chuck 
power is ordinary 
switch 

The exact nature of electricity and mag 


netism is as great a mystery today as 


when the phenomenon was first discovered, 
about the definition of 


that it is 


and best mag 








rudimentary to many, but which are in-  netism we can give is to say 
troduced here for the benefit of the be- an invisible force produced by an electric 
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APPLICATION TO A CHUCK 
ginner and for the purpose of tracing the current, and more commonly by a cur 
evolution of a magnetic chuck from its rent flowing in a coil or helix. Each end 
simplest form to its present state of de- of the helix then becomes polarized and 
velopment. charged with positive or negative mag 
Nearly everyone at the present day has netic force Between these pole s, innu 


a general knowledge of the phenomena of 
electricity and magnetism, but I find that 
the knowledge of many of our inquirers 
on this subject is quite rudimentary and 
the 


and 


asking if 
life 
asking if there is not 


erroneous, inquirer 


chucks 


limb; and another 


one 
are not dangerous to 
danger of charging an iron building with 
magnetism, and whether or not the mag 
netism will give the operator a shock, etc 

For the benefit of such inquirers I will 


*President, Walker Grinding 


Worcester, Mas 


Company 


merable lines of force are constantly flow 


ich direction through 


ing, apparently in ¢ 

the center and outside the helix. In Fig 
1 a helix and the lines of force are 
graphically shown, where it will be seen 


lines are indicated as reach 


that the force 


out in a wide radius through the an 


ing 


in their path d around the helix 


ver al 


On account of the air resistance, the mag 
netic flow in Fig. 1 is not very intense 
On account of the strong affinity of 
magnetism for iron steel, which form 
the path of least resistance to the flow 
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of the said lines, when 


of iron in 


we place a rod 


the center of the helix, as in 


Fig. 2, greater intensity of magnetic 


flow is noticed. This is on account of the 


superior conductivity of iron, which is 


100 times a better conductor of magnetism 


than the air [his characteristic of mag 


netism is what makes magnetic chucks 


possible, as when we lay a piece of iron 


1 steel across the magnet 


poles the 





lines immediately leap through the metal, 
d, if the piece is of sufhcient cross sec 
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an iron build 


ryt le NG OF IRON AND STEEL 

he inte vy of t flow of the mag 
etic epends als nm the length of 
he air space, or magnetic gap, across 
which the lines flow A shortened air 


a U shaped 
poles being 


ap is provided by means of 
Fig. 3, the 
together 


own 1n 


Fig. 4 shows 
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the with an armature bar 


laid across the poles, thus forming an 


Same magnet 
entirely closed magnetic circuit, in which 
the lines of force may endlessly circulate, 
but 


tected in 


little free magnetism to be de- 
the Fig. 


with 
surrounding air 


+ might be called the ancestor of 
magnetic chucks lig. 5 shows a box 
form of magnet, and we have now ar- 


rived ‘at the first practical form of mag- 


netic chuck, in which the magnetizing coil 


is entirely inclosed in metal, the magnetic 


lines flowing mostly in the chuck shell, 
and an extremely narrow magnetic gap 1s 
formed, thus producing an intense flow 


ot magnetic lines in a short are across 

















the air gap 
Fig. 6 shows the same style of chuck as 
Fig. 5. on the left-hand side of which 1s 
W A 
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placed a piece of work A, which crosses 
the magnetic gap B and is strongly held 
the face of the chuck. 
hand of the chuck is il 


method by which the 


in contact with 
On the 


lustrated the 


right 


mag 


netic lines may be detlected, or carried 
out of their natural course, by means of 
raised pole pieces I and 2, attached to 
the positive and negative poles, respec 
tively. On account of the superior con- 
tivity of the iron as compared with 


the air in the space between the poles, the 
magnetic lines will readily follow this 
metallic path for some distance above the 
chuck face, and can be made to act in 
inv angular direction. It must be borne 

mind, however, that this extension of 
the magnetic circuit entails some loss of 


joints and leakage 


power, due to 
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Figs. 7, 8, 9, 10 and 11 are plan views 
of magnetic chucks, showing various 
styles of face and contour of the inter- 
lecking polar surfaces and the magnetic 
gap .lying between, which is filled with 
nonmagnetic metal. For the purposes of 
this description, all the inner poles will 
be considered positive, and marked P, and 
all the 


negative, 


outer poles will be considered 


and marked N 


Cuuck For Larce Work 

In Fig. 7 is shown the simple form of 
chuck face, capable of holding large, thick 
pieces of work strongly or two separate, 
narrow pieces laid over the magnetic gap 
between P and A This style of 
however, is not adapted to either small or 


face, 


thin work or for holding a multiplicity of 
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HOLDING SPECIAL PIECES OF WORK 


pieces at move 


in the direction of diffusing or distribut- 


one setting. Fig. 8 is a 
ing the magnetic power of the chuck, so 
that it will have a holding power exerted 
over many portions of its surface, and 
the work may cross the magnetic several 
be gripped more firmly. 


al d 
g is an evolution from Fig. 8, and 
teeth 
Chere is also added 
to the 
which becomes polarized by 


hig 


shows the poles with interlocking 
formed on one side 
the raised pole piece S, fastened 
straight side, 
contact with the chuck and forms a nega- 

Cherefore, when a piece of 
on the chuck face, one side 


interlocking polar 


tive member 
laid 
ssing some of the 
faces and the other edge lying against the 
the 


two directions, viz., vertically 


pole piece S, holding power is ob- 


ned in 
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and horizontally, and this adds greatly to 
the immovability of the work. 

Fig. 10 illustrates the slotted face type 
of magnetic chucks, which has narrow 
rectangular openings, through which are 
inserted the positive teeth. These teeth 
are attached to a tie plate at the bottom, 
and the magnetic gap is filled with non- 
magnetic metal. This style of face is well 
adapted for small pieces, and the spacing 
can be made quite small, and the negative 
teeth or bars will have sufficient 
stiffness. With this form of chuck, how- 
ever, there is leakage of 
magnetic force, and the projecting posi 


cross 
considerable 


tive poles are necessarily weak. 

While I have constructed many chucks 
with face like Fig. 10 for 
special work, the style shown in Fig. 11 


magnetic 
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is now a standard type. This form of 


face, if properly designed, gives best re- 
sults for all-round work, a narrow central 
portion of the positive pole being brought 


flush with the chuck face, from which 
the teeth project on either side, inter- 
lecking with the inwardly projecting 


teeth of the positive pole. By a special 
of the tie plate underneath, 
magnetism is sufficiently di- 


lateral 


arrangement 
the positive 
to obtain a 


verted in a direction 


side-holding force against the pole piece 
S, thus combining the advantages of Fig. 
9 for side holding and the advantages of 
Fig. 10 for holding a multiplicity of pieces 
at one setting. 


Hotpinc Dirricutt SHAPES 


It being no part of the present article 
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to take up the subject of methods of 
holding regular flat work, the illustrations 
the standard type 
magnetic chucks for special work, or for 
work that is extremely difficult to hold 


show adaptations of 


by other means, but which we are able 
to hold on magnetic chucks by making 
use of the extended pole pieces to divert 


the magnetic power to the exact place 
where it is needed 
Figs. 12, 13, 14, 15, 16 and 17 illustrate 


one of the above chucks with special pole 
pieces for holding the piece of work W, 
an end view of which can be seen in Fig. 
14 and which is about 134 inches long. It 
will be noticed that one side of this piece 
and that the two edges of the 
piece are not of the same thickness. 

It is desired to grind all parts of this 


is concave 


piece except the ends and concave part, 
and the edges must be exactly square with 
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lig. 17, N2 being higher than P2, to make 
up for the thickness of the 
edges of the work, so that the side of 


Variation in 


the work to be ground will lie in a hori 
zontal plane. The brass strip J, held by 


dowel pins, fills the magnetic gap, to ex 


clude the dust, and a raised strip Io is 
provided for alinement purposes 

The second operation is grinding on 
edge of the work square with the flat 
side, and this method is shown in Fig 


2) 


14, where / 
the chuck face, and N2 is clamped to the 
back of the chuck, the former having an 


2 is doweled and fastened t 


and the latter the 


upward projecting lip 7 
horizontal projecting lip 8, the edges of 


which lie in the same vertical plane and 


are perpendicular to the chuck face 
Against these magnetic vertical faces the 
work is placed, the bottom edge resting 


ov a nonmagnetic strip 6, thus bringing 
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DETAILS OF THE MAGNETIC CHUCK 
° 
the flat sid Bearing in mind that in’ the main magnetic holding force against 
rectangular work, only the adjacent sides the vertical surface, a slight downward 
will need squaring and that the opposite attraction being obtained by means of 
sides are ground parallel on top of the beveling the lip 7 \fter one edge has 
chuck, it will only be necessary to con- been ground, the detachable pole pieces 
sider the detachable pole pieces, N2and P2, can be removed from the chuck, and the 
which aline the work and divert the mag- remainder of the operation is obvious 
netic lines in any direction to suit the As will be seen from Figs. 12 and 13, a 
surface being ground. In Figs. 12 to 14, number of the above pieces can be held 
it will be seen that P2 has a series of at the same setting 
recesses cut in its bottom side, causing Figs. 18 to 21, inclusive, illustrate va 
it to make contact on the chuck face only rious arrangements of pole pieces for dif 
with the positive polar teeth P, so that ferent shapes of work. Fig. 19 shows a 
it is in effect a positive pole, and N2 method of holding a round rod Figs 
becomes a negative for the same reason’ 18 and 20 show the holding of 9o0-degree 


(see Fig. 14). In Figs. 17 to 21, the pole 


N2 and P2 are recessed at 


the 


pieces each 


the bottom to bear only on corres- 
ponding pole of the chuck face 

THE OPERATIONS 
The first operation on the work W is 
the flat side, and to do this it 


P2 and N2, as 


to grind 


is mounted on shown in 


and 60-degree angular strips, and Figs 
21 and method employed in 


holding pieces with trapezoidal and tri- 


22 show th 


angular cross section 

It will probably not be apparent to the 
casual observer that in all the operations 
12 to 22, inclusive, each 
held that 


any 


shown in Figs 
should it 


the 


piece of work is so 


become displaced trom cause, 





219 


tendency to 
should 


magnetic force will have a 
pull it back into alinement his 
be the guiding principle in designing pole- 
many other combinations 


found desirable iu 


piece extensions, 


practice 


A Special Counterbore 


By W. S. Mower 


{ 


castings to be counter- 
at -A, Fig. 1, I 
ore, shown, to do the 
tool as it 


+ 


Having a lot of 
bored on the inside, as 


] rl 


designed the counter! 
Fig. 2 shows the is in- 
serted in the hole at the top of the casting 
at B As it enters the hole it strikes the 
incline on 


the upper end and throws the cutting end 


work. 


the cutter at C, which closes 


out. It is held in this position while doing 





the work by being in contact with the 
hole B. When the work is completed 
ind = the counterbors withdrawn far 
| —_—_— 
ERBORE 
€1 gh cline ’ strikes on the 
ide of the hole B and throws the cutter 
back and allows it to be removed from 


the work The drill press may be run 
continuously, as the counterbore may be 
rted ved without stopping 





Lhe t-wheel iN Ww to every- 

, 
one who rides 1 it few realize the 
‘ Ss en developed by a flat spot 
l 1 Cal \ eel Pr TesSsor Hancoc k, of 
Purdue University ording to the 
Scientific American, finds that a flat spot 


2\4 inches long on a 33-inch wheel, carry- 


ing a load of 6 


de liver 


00 pounds at 30 miles per 
blow to the rail of 
Che same 
interurban 


will 


’ 


more than a 1000 foot-pounds 


flat wheel supporting a 55-ton 


car running at 60 miles per hour, would 
deliver blow with an energy of 9500 
foot-pounds. Such a flat spot would be 
produced by wearing off less than 0.0§ 
inch of metal 
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pecial Boring Fixture for Bench Lathe Heads 


The Cataract Lathe Heads, Footstocks, Turrets and Other Parts 
Are Finished by Boring on an Accurately Constructed Bench Machine 





SrTeBcCiatl 


The illustrations show a special ma 
chine designed by Franklin Hardinge, of 
Hardinge Bros., Chicago, for boring the 
heads and tailstocks, turrets and other 
fixtures for the Cataract bench lathe. 
Fig. 1 shows this machine ready to 
perform the operation of boring out the 
housings for the boxes of the lathe. As 
the spindle journal of the Cataract lathe 
is parallel, a special device had to be 
made whereby the taper seats in the lathe 
head could be bored with accyracy and 
adjustment for the journal thus obtained 


[HE HEADSTOCK CONSTRUCTION 
The headstock casting is shown in place 


on the boring machine in Fig. 1. The 


the head of which fits into a slot at the 
bottom of the bearing, it is possible to 
push this sleeve up on the angle or with- 
draw it at will. It is, therefore, possible 
to get as fine an adjustment on the journal 
as desired 


BorING THE HEADS 

The boring device illustrated in Fig. 1 
was made with great care and precision 
and the desired result is accomplished 
with ease with this special fixture. It 
consists of a boring spindle which is re- 
volved by worm and worm wheel in prop 
erly fitted and protected bearings in head 
C and instead of feeding parallel, the bor 
ing bar proper, A is fed out of the spindle 


CORRESPONDENCE 


the boring bar A better. While in operation 
it is placed quite close to the boring head, 
against a stop. The head casting is, of 
course, reversed for the boring of the 
other end. 

With this arrangement all sizes of the 
bench-lathe heads can be bored, from the 
smallest to the largest, and duplication of 
centers and interchangeability of parts can 
be obtained. In fact a scraper never has 
to be applied to the heads, tailstocks or 
other parts after they are put through 
this machine for alinement 


TAILSTOCK AND TURRET OPERATIONS 
Fig. 3 shows the operation of boring the 
tailstock. While the operation in Fig. 1 





























form of the bearing’ seat in the head will 


which is a_ sectional 
drawing of the No. 3 Cataract head. With 


this housing, a bushing taper on the out 


be seen in big 2, 


side and parallel on the inside is made up 
1/64 inch larger than the spindle that re- 


volves within it. This is compressed this 


1/64 inch before coming in contact with the 


spindle, the object being to make it hug 


the seat in the housing The slots in 


this bearing are arranged as shown so as 


to keep a uniform pressure on each sec 


tion, it being divided into ten sections or 


wedges; and being adjusted by one screw. 


BORING 


TAPER SEATS IN CATARACT BENCH 


angle of 4 degrees by the 


tion of the 


at an opera 


star wheel B which travels 
a movable contact piece seen just 
When the bar is fed 


length it 


against 
under the spindle 
to its 
shifts this contact piece and disengages 
the feed Phe effects 
nection of the feed nut so that the 


extreme automatically 


a discon 


bar 4A 


finger F: 


can be returned to the proper starting 
point instantly and the nut connected 
again. The feeds are necessarily fine and 
slow 


In the illustration, Fig. 1, the head casting 
D is drawn back out 


of position to show 


LATHE 


HEADS 


requires only the rotary movement of the 
driving spindle through which the taper 
boring bar itself is fed endwise, as already 
explained, the operation shown in Fig. 3 
calls for 


movement of the 


a longitudinal feed as well as a 


rotary driver spindle 


This feeding movement is secured by 
worm gearing, pinion and rack, located at 
the left-hand end of the fixture 


for both the 


4 the drive 


feeding and the rotating 
movements being derived through the me- 
dium of the round belts passing over the 
two small pulleys shown at the rear of the 


head. An automatic stop is also provided 
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Oil Wick 

















FIG. 2. 


for the feed arrangement when used as in 
Fig. 3 
ing the turret holes with the same pair of 
FF, Fig 


Fig. 4 shows the method of bor 


heads for the bar as shown at 
3, for boring the tailstock 


MasTER BLocKs AND THEIR USE 


For making such a set of heads it was 
build 


master blocks) on a different plan, hav 


necessary to also other heads (or 


ing the holes for the bushings square 
rather than round as in the case of those 
in Figs. 1, 3 and 4. This was done with 
the greatest care so that a test plug could 


be laid into these square recesses and 


turned and reversed in any position with 


out detecting any error 


Into these master heads, or blocks after 
the square openings were properly 
scraped, a round bushing was fitted and 
the proper hight secured by measuring at 
both ends of the master boring bar Ch 
master heads were then ready for taking 


the final cuts in the heads C, Fig. 1, ane 
FF, Fig. 3, the object being to bore the 
three heads at the same tin Boring 
head ( Fig 1, as will be observed, 1s 
made in two parts and provided with four 
screws G which hold from the hottom as 
well as the sides After th ] ring of 
heads C F F it was necessary to drop the 


SECTIONAL VIEW OF NO. 3 CATARACT LATHE 


HEAD 


head C 0.001 inch, so during the boring 
operation a piece of tin foil was placed 
between the two parts of the head and 
subsequently removed The object of 


this course was to bring the bore of the 
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finished with the tailstock this 
headstock 1s 


chines are 
amount higher, as_ the 
carcely ever removed, while the tailstock 
is constantly slipped along the bed, and 
it is the experience of the makers that it 
the 
inch 


is best, therefore, to manufacture 
lathe so that the tailstock has 0.001 
wear before it is down to zero or the true 
ind 0.001 inch further wear before 
center as it was above 
center when first bored out. This allow- 
ance, it is believed, keeps the lathe suf 


center, 


it is as far below 


ficiently and practically accurate for the 
greatest practicable length of time 


SPINDLE PROTECTION AND LUBRICATION 


In connection with Fig. 2, it will be of 
interest to call attention to the manner in 
which the spindle bearings of this bench 
lathe are lubricated and protected from 


dust and grit. Large oil grooves are 
formed within each head housing, to 
which lubricant is supplied by means of 


The oil 


passes from the large oil grooves down a 


oil cups screwed in at the side. 




















Fie 2 BORING Ot 


higher than tl 


nxtures 0.00 

if the head ( in order to bore the tail 
stock of the bench lathes 0.001 inch higher 
| the hea \ tl Hardinge ma 




















rs 


FIG 4 rn 


TURRET 


HOLES 


about 1! 





HE TAILSTOCK 

immnel and against the lower end of a 
wick an en passes up the wick, the 
upper portion of which rests against the 
pindk that the oil wiped from the 
vick by tl rotating spindle \ felt 
washer dd cap are applied as shown 
it each end of the lathe head, thus ef 
fectually excluding dirt, emery dust, etc 
This sectional drawing also shows the 
ball thrust bearing and the means of ad 

stment. 

\ccording t report just issued, the 
huttin dow f the two American 
Niagara water-power plants on several 

sions last vear showed that these 


plants in diverting Sooo cubic feet of water 


per econd lowered the water level on 
\mer side only 2/5 Inch, the 

nal flow level of the American falls 

} bout 19 Inches On the other 
lL ft level of the river at Grass 
island w lowered 3 inches, and near 
the Ontario intake on the Canadian side 


nches 
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Remarkable Facts in Tempering Tool Steels 


Gain in Strength Not in Proportion to Loss of Hardness. 
Facts Found by Scleroscope and Compound-Stress Machine 


‘Temper. 


Avoid Brown 





BY A 


Sull tools and tool 
steel! It is a remarkable fact that 
in spite of the truly liberal attention this 


more new data on 


very 


subject is getting from numerous authors, 


ind men who practice the art, alert 


people whose profits lie in the capacity of 
their tools, should be ever ready to shrug 


their shoulders at what is suggested to 


them and yet eagerly scour every me 


more and more in 
What is this 
The 


a manufacturer who 


chanical magazine for 


tormation—something NEW 


special information that we all seek? 


question was put to 


reluctantly dumped out about a carload 


of worn-out and fractured dies as the re 


sult of three-fourths of a year’s work. He 
replied, “We use up a large quantity of 
tool steel, and make hundreds of dies 
every year for cold working in steel and 
other metals, and we could greatly ex 
tend our operations were we not limited 
so much by the capacity of our dies 
Some of these dies are very expensive 
Che work they do is for quantity rather 


ility in while in 


duet 
to 


than qu some cases, 
accurate and 


We 


others the pr must be 
insure 
of these dies, all doing 
ot outlast 


others, although, of course, this happens 


in quantity fair profits. 


have 
the 


seen some 


class work, ten 


same 


very rarely. We have adequate means for 


hardening, and so far as we know, we 


do it right, vet it so happens that not all 


tools, though treated carefully, are cap 
ible of doing a fair amount of work 
his has always puzzled us and we are 
ever anxious to see some light shed on 
this phase of the question.’ 

his very natural tendency has aroused, 
ind attracted much attention toward the 
perfection of precision-measuring instru 
ments \ number of these have been 
brought out recent! ind each in due 
turn has been looked to as a new hope if 
not a step in the right direction—the 


faithful predetermination of such high ef 


ficiencies as are obtained every now and 
then by mere chance In this connection, 
pyvrometers have been tried out to ascer- 
tain whether or not uniform success was 
hinged witorm and correct heat-treat 
tent of tool steel. While the pyrometer 
is indispensable if properly applied, it was 
discovered repeatedly that uniform heat 
treatment was not alone essential to uni 


form success, for still were tools produced 


if widely variable efficiency Was it in 
the tempering of correctly hardened steel? 
Chis question was raised by a number 
*Shor« Instrument Manufacturing Com 
pany, 226 West Twenty-fourth street, New 


York City 


LBERT rs S 


of engineers and remained practically un- 


inswered, although many hardness tests 


were made from time to time. The rea- 
son that the hardness tests as formerly 
made did not solve the problem, it was 


the methods avail- 


the 


thought, was because 
able would not disclose slight differ- 
ences which yet had important bearings. 
Thus when the scleroscope appeared and 
began to be adopted extensively as a very 
sensitive instrument for testing hardened 
steel faithfully, the question was taken up 
and 
dif- 


renewed hope and enthusiasm, 


the 


with 
thenceforth question was put in 


manufacture of that 


HORE* 


one would necessarily require in addition 
to hardness-testing means in conducting 
this would be a 
strength-testing the proper 
design, and capable of imitating the true 


researches in line, 


machine of 
class of strains to which the tools in ques- 
tion are subjected in actual service. Such 
an apparatus we were unable to find on 
the found it 
expedient to design and build our own 
which, used 


open market and thus we 


machine in 


the 


strength-testing 


conjunction with known measured 


hardness, would finally enable us to get a 
line on the serious questions before us 


I had in these columns 





ferent forms to the pointed out 
machine. more than a year ago, that so long as tool 
lo what hardness shall we temper a die steel varies greatly in hardening power 
subjected to great strains and shock? Is it was not feasible to give any fixed 
the hardness measure of value in pre- hardness number to which a die may be 
\ 
2 \ 
\ 
> \a~ \ 
» = \ 
™ | ‘ 
le i PD 
/ } 
—_— |} I ecnomsimemcenensal 
| | | 
| 
| | od 
. ) 
FIG. I. DIAGRAM OF COMPOUND-STRESS MACHINE 
etermining the efficiency of a tap or drawn in temper without first taking into 
thie tool which is usually required to consideration the original degree to which 


strains and which must vet be 
edge in the hard 


hardness should we 


resist great 
h ird enough to hold an 
material? or to what 


draw the temper of a die or punch cutting 


hard materials without strains, 


il but 


\ 


enormous 


soft materials, ete 


Norv ANSWERABLE FROM THE PRESENT 


STATUS OF SCIENCI 


of the of the scler 


was dependent on our ability to 


\s 


ope 


part success 
successfully apply it to this higher art of 


tool making, we naturally began a care- 
ful systematic inquiry into existing condi- 
If any fallacy existed among the 
tend to 


were determined 


tions 


accepted standards which may 


mislead in the outset, we 


to know it Among the first things that 


the steel could harden. The law that the 
three times harder 
than the material it is to cut, which was 


tool must be about 
discovered by aid of the scleroscope, was 
which has 
Now by ob- 


serving this rule it is very easy for any- 


then promulgated, and 


1 
also 


since been widely observed. 


one to simply measure the hardness of 
the stock to be cut, multiply it by 3, and 
then temper the tool accordingly, and, of 
course, it must hold its edge: But this 
is not sufficient, for in high-duty tools the 
strength as important as 
that of and, therefore, it re- 
mained for us to point out also the maxi- 


factor is just 


hardness 


mum strength accompanying it, and just 
how it may be obtained. Assuming that a tap 
to 100, the average for 


hardened about 
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hardened steel, and we were to cut steel 
with it 25 hard, it may be drawn in tem- 
per down to go hard, or about the same as 
a drill. 

Now 
greater strain and we have plenty of hard 
the 


were, 


since a tap is subjected to a 


spare, naturally draw 
temper still it 
hardness for strength, and thus often taps 


ness to we 


Sacrincing, as 


more, 


and ‘dies are let down to 85 degrees in 
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self, and only the most painstaking re 


search work would explain the mystery 


[HE COMPOUND-STRESS TESTING MACHINI 

Failing to find the necessary apparatus 
in the market, we at once designed and 
built a compound-stress testing machine 


[he ordinary pull-testing machine now in 
simply pulls a piece of metal 
ntil and 


universal us« 


apart like a string u it stretches 
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is so situated that the nd tak¢ 
place in the exact center of the pivot 
block and in which it is held | 1 gradi 
ated wedge [his wedge has a stop pin 
on its thicker end which always dé 
termines how far the strip should project 
from the point of clamping, or where it 
is to bend. This length, regardless of va 


thickness, 
that of its thickness 


riations in is always 25 tim 


Graduations on the 














hardness, which give very high efficiencies parts. The point where permanent stretch wedge show how much of the bending 
in practice because very heavy cuts can be ing begins with a certain strain is called weight must be removed to allow strength 
taken without breaking them, and they elastic limit or yield point, the total curves of always the same length for the 
will still hold an edge so long as no _ stretch elongation; while the parting of same material at different thicknesses 
harder stock is worked with them. This the piece is the ultimate strength. These When now a test is made the weight is 
procedure we advocated from the first al- machines simply pull or stretch the whole’ gradually screwed out toward the end of 
though it has met with some criticism area or cross section of the test bar and’ the beam and as the weight thus increases, 
and the following is an example: A lot’ therefore it is known as a single-stress the strip being anchored on its outer end 
of pipe-threading dies were brought in machine. Unfortunately very few tools or fast to the block, it bends 

which were stripped and more or less parts of machines are alone subjected to This bending is indicated by a needl 
broken and yet they measured 85 hard such strains as measured by the single- against a protractor scale. Up to the yield 
by the scleroscope, the prescribed hard-_ stress tester and the real strain, as a mat point of the metal under test, it develops 
ness for a very strong tap or die. Anex-_ ter of fact is a compound one A drill, that for each pound of weight added t 
Material 1.05 Carbon Tool St Harduc eu laterial 1.30 | Hardu : “u 
Condition lempered Yellow 05 Brown yt Pury 85 20 Black Hard Conditien lemper ) ¥ lo Dark Brown 97 iHard 
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HARTS OF TESTS MADE ON TOOL STEELS WITH THE COMPOUND-STRESS MACHINE AND SCLEROSCOPI 

amination showed that instead of being for ,¢ xample, is subjected to torsion, the strain a proportionate amount of flex 
tempered to a blue for that hardness these stretch and compression Punches and ure is shown on the protractor in minutes 
tools were only light straw, and could not’ dies are almost invariably subjected to or degrees. Plotted out on a curve chart 
be filed at all. This suggested crystalliza compound stresses consisting usually of a perfectly straight line results and so con 
tion due to rank overheating, and this stretch and compression [he machine tinues up to the elastic limit. (See charts, 
was proved in the following way: by the we wanted was one that would subject Figs. 2, 3, 4, 5, 6, 7) and thereafter, al 


coarse crystal, and by annealing a sample, 
and rehardening with the proper quenching 


heat. The sample now showed too hard, 


and after drawing down to 85, was oxi 
dized blue and could be filed some and, 
of course, was exceedingly strong. We, 


in this instance, were able to show the 


our claims for sacrificing 


correctness ot 


hardness for strength to a certain point 


or until three times the hardness of the 
material to be cut is reached. 3ut still 
we were shown in that some instances, 


although the steel was heat-treated right 
and tempered right as above, it was brit 
tle and quite useless after sacrificing hard- 
ness for strength. We now concluded that 
this decrepancy was due to the steel it- 


samples to stretch and compression at the 
same time as by bending a bar or strip of 
In this instance about one-half of 
t the 


ther half is stretched, 


metal 
the cross section bar is under com 
pression while the « 
provided the resistance to each stress is 
But 


same, and that is where 


it is not always the 
the 


a clear record of 


about the same 
older method 
of testing failed to give 
the real power of 2 metal when put to or- 
dinary service 

we built shown in the 


and consists of a gradu- 


The machine is 
diagram, Fig. 1, 
ated beam and adjustable weight as on a 
standard In the pivot bar 
of the beam a square opening is made to 
he The strip 


weight scale 


receive strip to be tested 


though the weight is added gradually a: 
before it suddenly sinks down causing a 
very sudden rise in the curve, showing as 
it 
tion of area and the 


In hard and tempered steels 


were that there is now stretch, reduc 


ultimate strength 1s 
soon reached 
it will be seen by referring to Figs. 2, 3, 
4 and 5 that the straight 
and end abruptly 
piece broke for it was too hard to stretch 


lines run quite 


[his is where the test 


or compress to any considerable extent 


FALLACY OF rHE TEMPER RANG! 


With this special machine at our com 
mand we were at last in a position to 
answer the previous question, “To what 


hardness shall we draw the temper of tools 
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for certain classes of work involving great 


We 


large variety of tool steels and prepared a 


strains.’ subsequently gathered a 


number of test pieces of each 

Fach class of steel was tested to see 
what temperature was requisite for the 
best and highest hardening and for this 
purpose a special instrument was devised 
while the scleroscope was ised to meas 
the resultant hardnesses. Each set of test 
bars was now hardened with the greatest 
care so as to get the same hardness and 
grain. Each piece was now measured to 
see if all were alike in hardness and if 


one varied 2 per cent. it was throw it 


1 
ik test altel 


as unreliable for the final bre 
[his 


ss consisted 


tempering 


of drawing one piece of h set to the 
following temperatures 170, 520, 535 and 
600 degrees Fahrenheit; they were now 
ready for the break t 
The first of the pl we ever t ( 
wa medium grade of carbon steel and 
Material w 
mil i I ’ 
W — ——— — - 
| i 
| 
4 
3 | 
z 20} 
a ' 
3 ' 
4 sl 
iw |} 
} 
~ we ‘ p 
a | Lf i 
A. 
.U el - 
luv nt vu j in ) 700 
Load in P va to Fi 1 p.l 
i ) «VU 
FL { 
HAI } S \ | 
it was drawn ) lark traw {7O 
grees) and the result carefully recorded; 
the second piece was tempered to brow 
4520 degree 3) but omehow it brok 
sooner than the first piece; this fact 
seemed strange indeed The third piece 
purple (535 degrees) temper, showed but 
very little stronger than the pie t dark 
. ] | ! : rr , } +) 
traw color Had we n pposed tl 
the unnatural resul were due t yst 
lization we should have been ere \ 
prised, as, however loser imsp 
revealed that ther A no ¢ lh t | 
we continued the series x] nent 
before us, to see what would develop 
ther grade f st The last p 
the first set temper d t 1 | , 600 
prees) howed a 1 
ceil emma ae re 
trength ver thg 
olor Phe initial I | 
ret nl 17 T 4 ? ? 
f each 1s show1 hart 
(ir ( . 4 


a 


n 


\ 


tested 


ike 
ned 
470 


520 


eC 


enea 
li 
17 
til 
} t 
LrCal 


It 1.30 « irbon 


whi 
uld be duplica 
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| here were two pieces 


1 from same bar; they were hard 


tie 


and then tempered to dark straw 
Fahrenheit) for one and brown at 


and then 
to 


Fahrenheit) for the othe1 


Io! 
ther or not 


and also strength 


hardness 
the former experiment 


ted, that is, that the 


niece 
piece 
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though the hardness is not much greater 
Unlike steels of a lower grade, this special 
grade comparatively showed a most radi- 
cal gain in strength with the progress of 
temper drawing save for the same point 
at all the of 
grew weak and brittle, that is, at about 520 


which other classes steel 


degrees Fahrenheit, or dark brown. 





ted about 50 degrees higher than the \t this stage of our progress it looked 
it (470 Fahrenheit) would in spite of as though we had made a distinct discov 
eliets he contrary, fail to show ery in the science of tempering steel, but 
er strength if not even less, than the as we all know, particularly this temper, 
r on lhe chart, Fig. 3, shows just found, as it were, to be most brittle and 
results were obtained by the hard weak, is the same recommended by our 
ester and the strength measurement; textbooks as a hard temper adapted to 
did the iter piece—the one which esist shocks, we were still reluctant to 
heated most—fail to carry as great iccept the new conditions “This looks 
| and give as great a flexure without like a revolution in tool making,” said 
I s the harder or less tempered some of the experts We were at first 
vreatly perplexed to account for the dis 
ve tried ow-carbon yO cal repancy and then changed our tactics to 
ste whicl msisted of a number letermine whether or not carbon in steel 
it from sam hardened e controlling factor in this connection 
: i r S La 
per ) »w lol, i ‘ ) Pury ‘ 
: ene « i tt ti’ [S68 (eee ee a a TT 
| 
} ' ; 
Am 
| 
re thor 
. wt 
Wot eat | 
za 5 a= 
ae el 
il ie i lw ‘ iv wu WW w 1) oo lw tw 1200 1300 
: 4 i Free Strip, Ll H g. Lb luch Inch thick. 
y -UULUU WIUIV 
I 3 at i uch 
Ligh -sy tec] hardened at a low 
rt, Fig. 4, cl \ ea rolling heat) having a hardness of 
ld g hange 1 prising 00 by the scleroscope was thus carefully 
prev sly noted mpered by reheating to 470 degrees 
tinctive feature in low-carbon’ Fahrenheit for one piece, and 520 degrees 
his instance, see1 ve its Fahrenheit for the other [he steel in 
e gaining of strengt ite his condition responded, lost hardness as 
¢ t 475 deer enhei irbon steel would, and in spite of the 
teels i iscussed ar f the low high percentage of tungsten and 
dium rbon series, whi re in chromium, the piece tempered most was 
pene 1S¢ yecaus alleged, weaker, more brittle, and like our carbon 
eadily ( lo not eel experiments failed when tested for 
t ck better than higl ‘th with less strain than the hardet 
1c could endure [his experiment 
. le w na \ wed that unless high-speed steel is 
65 rbon), usually riven a verv high heat in hardening, it is 
rning led Ils ubject to the nature of carbon, and truly 
( Iness d in t] aluable properties inherent in 
| ta t I ; teel w ) yperls hea 
na ted rig 5 I 
t | ) ort $ t s ] Tt stan ve went a litt 
Q \ els ins etail and tried out more samples 


tet hardening 
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them in the manner directed by the manu steel to us, whether or not we had treated kind f steels, and with the result that 


facturers, that is, at a white heat. Some it exactly right when it was hardened ll cases where we could harden each 


of these pieces were quenched in kerosene’ Reference to chart, Fig. 6, will neverth« pl perfectly uniform in its” relation 
ind others were cooled in an air blast; less show that this steel, while it had a_ to each other, a yellow temper is stronger 
two pieces of either kind were tested for tendency to warp some, was indeed a very ra trong as one dark brown; in many 


hardness and all showed about 08 hard; powerful met t a fair hardness es the former i tronger than any 


following this all were tested to destruc [he next steel tried out was ‘a vanad ther following it, while in steel above 
tion as in all previous cases t letermine m-carbon bar intended for axles and 1.65 irbon, th Id temper range may 
their strength. Here it developed that the = shafts his steel hardened easily, sug remain intact, that 1s, there is a constant 
uir-hardened samples were strongest by sting that t carbon in it had ful f strength witl progre of 1 
ibout 12 per cent., while their average \ ind tl val resent served g { t lue temper there is 
streneth was, when full hard, abou jual id it in its ft m b sing reng ; in steel of 
to a fairly good carbon steel tempered to loser union of the iron and carbon dur littl 
1 straw color. After drawing the temper ¢ the quenching process Chis theor he 8 ws th rves of 
m some similarly treated samples to a ppears to b mply erified by th lig 7, inclusive, plotted together 
good blue, the scleroscope disclosed that trength tests which followed, and when, Critical poimt = n the curve shows 
the original hardness was very little af before, 1 ther carbon steels, a pr plain] lig. 9 ows the grain of the 
fected, and likewise the breaking machin liar brittle condition was developed by i tur f i. rbon ste« nd 0.90 car 
indicated little gain in strength as the r wing the temper past a yellow t ef s, Figs. gand 5 
sult of tempering lark brown 520 degrees Fahrenheit) 

These findings soon convinced us tha conditio1 ( y shown by tl \ 
it low hardeni ts high-sp steel rves in the t, fig. 7. Here it wi pro wher t 
while surely stronger, 1s ich like plain ed | is full 1} ymarent that the relation of 
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+1 let he] + ‘ ] ‘ ] , ‘ ; - ‘ ‘ 
ment is the determining factor, while at ol steel, “ ited 170 d nature of the 
the highest heats tungsten assumes con grees irenheit, a1 ilmost incredibl teel, w nhappily drift into another 
‘ net ] ev refr Ht. . + ] 11 ' tre? t} ’ hytarr } na nit ’ , +} ‘ rr ' nm} ; 
rol, anc as this 1s a very refractive metal, strength is obtained, and 1n spit ( ( p xing phas« 
when properly combined with iron, etc., i the high hardness (86) and stiffness the general | How ll we pre 
is very little influenced by a reheating the specimen did not fracture at the elas 
temperature less than 800 degrees Fahren tic limit point, but took on a permanent ig 
heit et. By further reheating from the said rp Must tl ! inalyzed 
[he next steel we tried out was a spe- 470 degrees 1 yout 520, the hardness 
ial one for tools, and of the following ropped from 86 to 8&4, but instead of ‘ t stior 
ompositior romium, 3 per cent eing g tility, there w t to 1 
carb [he ere excess t t 1eCce rok t ssible 
hromium permitted itself to bec S limi S 
ter f the carbon as at ret cl th We regal t} te parti ; thy, 
niet heat tGnm deareee Fah moet , ' ment in eumm ; 
eh | g zun pI 
juired t rden it e th pient theory that the | ¢ ng 
Che initial hardening power of this steel f strength gain in temper drawing is not t t t] fte 
a 
was 104, nd when temp« red and tested 1 1 unilorm progression with the p 
for strengtl s usual, developed curves, plication of more and more heat befor effect tal f fferent 
is in Fig. 6, where it will be sé that spring temper is obtained at a light é 
the gait strength was quit niforn In order to convince ourselves that th 
with the progres f temper-drawing, al- 3 thus danger point always t t 
tl C I rdness did not fall 1 voide in tempering tools, we gather: 
proporti it left us t, as a new tested t great mat differet t is 1.25 
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while it is only capable of doing the work 
of steel having an actual carbon content 
This shortcoming is prob- 


of 1 cent 


ably due to the presence of carbonic oxide 


per 


to such an extent that really only 1 per 
cent. 1s available to combine with the 
iron in the hardening, while the other 
may either be neutral or oppose the 


hardening. 

In chemistry, it is unfortunate that one 
of the most important elements, as car- 
bon in steel, is most difficult to analyze 
and one of the most accurate methods fails 
the between 
available carbon and 
Much hope has been held that the scler 
oscope, Owing to its absolute sensitiveness, 


to distinguish difference 


carbonic oxide 
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0.90, which is the starting point for tool 
steels, happily enough, a curious and very 
interesting phenomenon may be noted by 
quenching the steel at a light vellow heat, 
about 1800 degrees Fahrenheit. In this 
test, obviously, the steel must crystallize 
more or less. This crystallization is 
greater and greater as the carbon content 
Likewise the drop in 
Steel 
of about 0.90 carbon thus shows a loss in 
or 3 degrees by the 
carbon 


becomes higher. 
measured hardness is progressive. 


hardness of about 2 
while steel of 
loses 60 degrees of its hardness as avail 
able when hardened at a low heat. A test 
bar thus made from 1.75 carbon steel may 


scleroscope ; 1.75 


appear perfectly hard by the file test on 
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would become of great assistance to both ends no matter how one end may 
chemists in that carbon content may be have been overheated, while vet when 


determined by the progressive hardening 
of the steel after quenching. This hope 
has been realized in steels running in car 
bon of 0.05, to 0.045, but not as high as 
0.50 for the reason that when this steel 
is pure and the carbon is all available, it 
will harden as much as tool steel of about 
I per cent. carbon, if the pieces are not 


large. These inevitable conditions, 
obviously ruled out all hope of determin 
ing the available carbon contents in the 
higher carbon measuring the 
uniform progression of hardening power 


But as the carbon in steel runs above 


too 


steels by 


properly measured, the hardness may in- 
dicate 110 degrees on one end and only 


50 on the other 
While the special high-carbon - steels 
harden perhaps 5 or Io per cent. more 


than the ordinary grades, their strength 
is actually from 300 to 400 cent. 
This increase of strength when 


per 
greater 
properly hardened and tempered, is di- 
rectly in proportion to their susceptibility 
to crystallization when overheated, and 
according to many tests to destruction on 
different samples, the two properties are 
inseparable so long as the two specimens 
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compared have had the same advantage 
the very 
merely 


of hammering or forging. By 
simple expedient, therefore, of 
sawing off a small piece of tool steel and 
crystallizing it, as described, then meas- 
uring it for drop in hardness, we have 
established for ordinary shop practice, a 
ready means whereby tool steels may be 
analyzed for their available carbon con- 
what the chemist’s 
This is due to the 
unavoidable conditions enter, 
whith sway the chemist’s work, and 
necessarily his findings; while on the 
other hand, the test is purely dynamic and 
it recognizes nothing in the chemical con- 
stitution of a metal except its dynamic or 
mechanical properties. Hardness as one 
of the capital properties of all tool steels 
is, of course, measured directly, while the 
strength, inseparably linked with carbon 
by the measured 


tent regardless of 
analysis may show 


fact that 


content, is expressed 
drop in hardness after quenching at a 
light vellow heat 

Che question has been asked repeatedly : 
iI 


ow about the carbon content in alloy 


steels? As a matter of fact, alloy steels 
usually have a very low-carbon content, 
often so low that it is possible to judge 
by the progressive hardening power after 
quenching. Confining ourselves, however, 
to alloy tool steels, experiments show that 
while some of the alloyed elements may 
exert nullifying influences, the fact re 
mains that when carbon is to be the back- 


bone in the steel, its greater or less per- 


centage is easily detected by the scler- 
oscope the same as in. ordinary _ steel 
Chromium, if as high as 3 per cent. in 
steel, retards the effect for the reason 
that a higher heat is required to harden, 


although slight quantities have very little 
effect some of the 


intra-high-speed some 


[his also is true in 

steels containing 
these harden at a higher 
tendency to 


tungsten, etc. ; 
heat, but 


crystallize, by overheating them 


show a strong 


TREATMENT OF VERY FINE STEEL 

Tool very high 
called special steel, and are not, as a rule, 
found on the open market, and for this 
there are several reasons. 


In the first place, unless this steel is 


steels of carbon are 


treated with the greatest care, it will very 
easily crystallize and become brittle and 
of little value. This abuse of one of the 
greatest treasures that metallurgy has to 
offer to metal workers, etc., has thus been 
so generally mistreated that a cry has been 
raised that it is an extremely brittle steel, 
and everyone seems to regularly recognize 
it as such. The truth in the matter is, 
however, quite to the contrary, provided, 
of course, the steel is treated right. Steel- 
makers know this to be a fact, but since 
there have been no instruments in the past 
which could guide toolmakers in the treat- 
ment and the production of fine, very hard 
and strong tools, naturally a standard had 
to be adopted calling for low-carbon steel. 


English steels thus run from 090 to 
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1.10 carbon, while American steel runs 


on a higher average, and often up to 
1.35 carbon, and even this latter steel is 
commonly abused. Another common fear 
for the use of high-carbon steel is the 
warping and cracking. This is perhaps a 
theory based on the assumption that it is 
very brittle, rather than that it is a matter 
of fact. The 


taken up in order to satisfy numerous in- 


interesting question was 
quiries, just how much more does a 1.65 
carbon-steel warp in hardening as com- 
pared to one averaging about 1 carbon. 
As it was, we had for more than a year 
hardened thin pieces or strips of 
1.65 carbon steel for test specimens together 
with all kinds of other steels, comprising 
With 
this experience we always found that the 
if at all, 
especially when we used special care in 
This care in hardening consisted 


many 


lower carbon and also alloy steels. 
high-carbon pieces warped least, 


hardening 
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heat, and when the tool will be nearly as 
good as ever. Another strange fact which 


develops in overheating high- and low 


carbon steel is that the former never de 


carbonizes at the surface, while the latter 


does, as when heating to 1800 degrees 
Fahrenheit for carbon content tests with 
the sclerscope. The question has often 


as to why high-carbon steel warps 
and its 


arisen 
our trials, of it, 
of manufac 


less acc rding to 
regular use of it in our line 


ture, while others often claim reverse re- 


sults My opinion always has_ been 
that warping and much cracking of 
in hardening is due to the use of ex 
cessive heat and which by generating 
steam, causes unequal hardening, .e., 
some parts are chilled, while others are 
still red hot. While high-carbon steel 
actually warps less if properly treated 


than lower steel, some alloyed, it has in 


its favor the property of hardening at a 


G24 


power! If now he finds a hardness ex- 


ceeding 105 he knows that the manganese 


is low enough, the hardness is_ high 
enough, and he is ready to proceed in his 
work of cutting up the st ior the va 
rious tools required 

When the tools have been prepared for 


hardening, any suitable means of heating 


employed provided the heating is 


may be 


and uniform and constantly under a 


slow 


watchful ve, to prevent possible ove! 


heating. This steel hardens so easily that 


large punches or dies having complex con 


hgurations, may be placed flat on the wa 


1 


that side will harden 


there fore, hold 
When thus the 


1 
| 


he whole 


ter so the cutting 


first and will, their ori 


ginal shape surface has 


been hardened t piece may be 
slowly lowered and hardened all through 
Chis is 
steels 


When the tool has thus been hardened, its 


seldom possible in low-carbon 


usually recommended for dies 
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simply of heating slowly, uniformly and 
just enough to give the full hardness. By 
taking similar the other 


there was always some and often very 


care in steels 


much warping. By overheating high- and 
low-carbon steels as a great many tests 
showed, two strange conditions exist, viz., 
the former loses hardness through crystal- 
lization, but not warp nor crack, 
while the latter does not lose hardness ex- 
cept a trifle, but usually warps and cracks. 

In drawing the temper the high-carbon 
steel often gets harder and at the same 


dc eS 


time stronger when crystallized, while 
the low-carbon steel gets softer and a 
little stronger also. In either of these 


cases the steel is rendered unfit for tools, 
although it is obvious that so long as the 
piece has not cracked or distorted we have 
a chance to reclaim by annealing, to de- 
crystallize, and reharden with the proper 


GRAIN OI 


BROKEN PIECES Of} AND 0.00 ¢ 


1.05 


low heat, which necessarily allows the 


water to take to it and chill it at once and 
uniformly. 
FINE STEEI 


How To TEMPER 


Having thus, by careful research, ar 
rived at a that to 
steel properly for strength and the maxi 


conclusion temper a 


mum hardness, we must know the com 
position beforehand; we are now in a 
position to select good steel. Such a 


steel would to the chemist analyze to 1.605 


carbon, low in phosphorus and low in 


manganese. Handed. to the up-to-date shop 
foreman, he would find that when he heats 
up a test piece to a bright yellow and 


quenches it, his scleroscope indicates a 
hardness of less than 0.70 
that all of the 1.65 

1] 


is available, and he 


This proves to 
the 
hardens a 


him carbon in 


steel next 


piece at a low heat to test, for hardening 


\RBON TOOL STEEI 


ld be measured in rdet that 


may be 


hardness shou 


the exact tempering strength 
known, so that the tempering may be ac 
cordingly, or so that we may know just 
what to 


tool. A 


hardness of from 105 to 110 will develop 


expect of the finished high-duty 
punch or die thus showing a 


enormous strength and will stand an in 


of punishment, when 


And 


hand, we 


creditable amount 


properly tempered with a standard 


grade of steel thus at are able 
to prescribe a hardness number which is 
significant and reliable 

ut pieces 
flats, 


which is 


Suppose it is desired to stamp 


from unannealed tcol steel sheet or 


running from 4o to 50 hard and 


very severe indeed on the tools owing to 
the want of hardness to hold an edge 
We will then draw the temper a light 
gold or 470 degrees Fahrenheit leaving a 
hardness of about 102. The reason why 
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just this temper is prescribed is a scientific 


one, that is, we have reheated the tool to 
a point where the greatest hardness con- 
sistent with great strength is reached 


Many mechanics will prefer to draw the 


temper a littlke more or to a brown, to 


make sure, that there will be less brittle 
ness, but this is now proven to be a grave 
mistake sy tempering to a brown 

ibout 510 degrees Fahrenheit) 3 or 4 de 
grees of hardness are lost, and the steel 
gets weak and brittle again. ‘This pe 


‘uliar brittleness continues until a purple 
ached (530 degrees Fahrenheit) and 
1 more degrees of hardness are 


with indeed little gat in 


at a good straw yellow, we have 


nothing to gain until almost a blue is 
1 ] ’ 


ached and this at a loss of Io per 


the original hardness Pools, 
which are required to res 
mous shocks and strains as in cold pressed 
work may gain double the strength avail 


the 


heated to ibout 


dark straw temper if re 


600 degrees Fahrenheit 


or a good blue. The loss of hardness then 
out 18 degrees. These rules 


would be al 
nly 


he content 


ipply exactly to carbon steel, having 


of about 1.65 or showing a 


rvstalized hardness of from 65 to 70 by 


he scleroscope. Steel higher in carbon as 
indicated by greater losses in the crystal 
zation test, while exceedingly — strong, 


loes not gain much by tempering to a 


lue and brittl 


than 1.605 are 


Steels lower in cat 
comparatively very 
tem 


little in strength by 


most valuabl 


does 


course of this 


irticle Shore mentions, but not 
method of determining 


f tool 


elaborate, a novel 


steel by me 


Mr 
Ep. | 


the carbon content < 


article by 


detail 


hanical means \ future 


Shore will describe this in 


Safety Devices in Machine Shops 
and Manufacturing Establish- 
ments* 
loun | SWE! 
and the 


levices 


f laws compelling employers to in 


y 
s 


ill them, does not seem to accomplish all 
gy hoped for lhe persistence 
, 
vork! t nselves in devis 
( V1 S bortiy ol 
; 
( | ( ( | Tt \ 
I ribl \ 
I ( ( lit g 
\ 
\\ t te@w 
1 
Wi 
, ‘ 
i” 
Ky t 
( : 
, 
*Read h st convention t \ 
Anti-A lent As iation, |} 1 N 
\ ‘ 1 Hog 
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work the press that he ran it 


when he discarded the poker, 


how to 
successfully ; 
did not remove his foot from the pedal, 
put in his hand and punched off his fin- 
gers [he jury’s award was some hun- 
dreds of dollars, and this jury’s award is 
another discouraging feature 

If the forced by law to 
apply all available safety devices, and the 
workman uses or fails to use them, and 
gets killed or 


the jury gives him an award, “what's the 


proprietor is 


injured, goes to law, and 


use?” the proprietor will say. 
The two other cases that have come to 


my attention were the admirably devised 


shield over the revolving knives of wood 
planing machines. One was locked back 
by a simple clamp, and always kept locked 


back; and the other was hung up on the 


wall 


We all know, or think we know, that if 


the proprietor of a factory has provided 
ill available devices for safety, and th 
man neglects to use them and gets killed 

injured, the proprietor should be ab 


solved from all blame; but will the courts 


and juries look at it in that light? 
How easy it will be for the victim to 
4B 

Ae 


‘ROBLEM 
prove that the proprietor knew he was 
not using the device, and that it was not 
himself that put it out of use; then what? 

know this 1s a negative argument, but 
hould it not be taken into consideration ? 
| can hardly be looked upon as disinter 
ted, or as taking the manufacturers’ view, 
ugh | now hold the position of em 
loyer. I have myself devised safety ap 
pliances and put in use those made by 
e paid large sums to employees 
r injuries for which the vere entirely at 
l \\ ve had two en killed and 
iously injured by being wound 
In haft l Spite fact that 
le know yall w that It was 
re p n wit t stopping t haft 
Dad | 1; ” ee 
x SS the i I the 
( < f work 
| b i | x Ff pun 1 it ; 
; f no \ levi m deri gy 
{ ) T t ‘ »f 1m” ~ T 
+ ; +] ‘ fet 1 
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that for one cause or another has to be 
removed or put out of use occasionally. 

This leaves a loophole; so the law, if 
one is proposed, must be carefully drawn, 
and may require more ingenuity than the 
invention of the safety devices themselves. 
that 
pre- 


[here are certain kinds of accidents 
no number of ingenious devices can 
vent. 

If a using a 
pushes the board with his thumb and 
gets to take his thumb off before it reaches 


workman circular saw 


for- 
the saw, or if, in planing, he follows up 
the board with his hand on the table, and 
so with all devices, there is a way for the 
to beat the device out 


careless workman 





A Problem in Levers 


By Renton HInpb 
[ submit a problem to the readers of the 
AMERICAN MacuINist. Referring to the 
skeleton sketch, AB operates the 
valve of a vacuum pump getting its mo- 
tion from rocker arm C D; C D is keyed 


lever 


IN LEVERS 
to the 
DE, 
eccentric at H 

With the eccentric in central position, 
DE is vertical, while angles A CD and 
C A B are right angles. This is obviously 
irranged so as to give the valve equal 
the right and left of its central 
For reasons wholly without the 
problem it decided to move D 8 
inches nearer F and the question at once 


rocker arm 
from an 


same shatt as is the 


which derives its motion 


travel to 
pe Siti n 
was 


rose as to what changes would be neces- 
in the angle CDE and ABF, and 
in the length of the rod AC to maintain 
the conditions above noted 


sary 


The problem resolves itself into this: 
Wh 


1 


what is 


at is the angle C D E in the figure and 
the length of the rod A C¥, for 
when these va the 
employed in finding the 


the change and a simple 


lues are found same 
thod can be 


lue Ss due 


cess of subtraction will give the change 


ve made in angle CDE and in the 
ngth of the rod AC. My results for 


ngle CDE and AC, as 


re 2 dace y : : 
e & degrees 41 minutes and 7 min- 


shown in the 


S¢ conds 
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A Proposed Mammoth Testing Machine 


Introduction into the United States Senate of a Bill for the Construction 


at Government Expense of a Testing Machine of Great Size and Power 


FROM GOVERNMENT DOCUMENTS 





Under date of January 28 Senator [elle lhere shall furnished with the ma i vor wd ‘ irlv a 
introduced into the United states Senate hine ~ i part ther tt. tor its erectiol 1 , indi t | f \ 


a bill for the purchase of an Emery testing ind use, pair of So-ton electric ct ral million lollars mot irine the 
machine of magnificent proportions and nd the wai r them to run on veral ur need t redesign, bui 
as these are well set forth in the bill as There sl be furnished witl e I l er I the: ] plac ereo! 
introduced we give a copy of parts of 
as follows iry hydraulic pump nd their electri thi ridge to f were mpres 

Be it enacted by the Senate and House motors tor t eration tf the presses mix 7 feet in length and 


f Representatives of the United States [he contract price for this machine wel t ns i Phey 


of America in Congress assembled, that thi omplete with its 1 lations erected n failed ling rumpling up. Had 
secretary ot be, and hereby plac toget I vit its accessories, a ! I een tested in a 
is, authorized to contract with A. H. Em bove eC! € $1,750,000, whi | vould 
ery. of Stamford, Conn., without advertis im is he p it of 
ing, for the nstructio1 t ney t otherwise ap 
1 large testing chit f . f t t i \ 
specifications to be fur ( 

T} Is 1 ( ine S ll be I I pe \ \\ ‘ 
ior 1 iccu Vy, eas tow g, and \ £ 1 Ss r lel ted 
durabilit to th elebrated Watertown it t whicl <plains t ' , ef 
Arsenal machine which was 1 nted, d need of the new 1 1 so well that w \ ] ! é 
iwned and built by hin print port , follow 

t l t Ing | \\ \ 1 t 9 () \ 

Ire \ be n rep ed ! ‘ ‘ { “4 d ilt \ . 

»y him at Itation with t largest met t f \ I] 
bridge build f unt t he f it wa ened, w tested f ve \ " 
S1zZ¢ I The adic ( wers al eT ptal I 1579 the I int¢ \ I I 
work t te | whi lesig S Preside G é nd sting 
heer own 1 ft ‘ y reve tes o : oat ¢ } . 
neers { the « 117) \ T *riticis ( ) ) Opt ties ot eri Is S l l It It t 
roval by them [his board w pp t t tl q \ o |e ¢ 


It shall be able to give and weigh loads f the American Society of Civil Eng vill reinstate t \1 icar ridge 


f tension up to 5,000,000 kilograms I eers ! I the nhdet t the p ic ot 
000 OOD ) d ind ] ds T pt 5 ly t t re, i ‘ t ‘ ert 
1On 1 0,.00K .000 kil oTAa S I 000 l e link w ‘ken witl oO 60 Pp 
I> 
m0 DP nas, on specimens up t 100 et I l ( id said “ 
7 | 7 | e. 
rn n lengt] The main 1 line plat voul tain] ne well-k A st is ‘ 
forms tor testing bridge compression ngincer 3 I e\ wl Ww 1 ! pls oreat I! D! vhicl vill 
members, columns, and so forth, shall b er : 4 rd, stat that that singl I { pecil ! ul Pp 


not less than 8 feet wide and 12 feet long, test was worth n to tl int t] roy te 1d t rushed it 
ind shall be adapted to receive auxiliary ntire .f @ machine t if t be an inst ent of precis) 
holders and platforms howed why f our bridges ha whi nt rember of 
The machine shall be provided with ten illet Mar f links were mad 50 or 100 or 150 t weight and test it t 
ion holders, to seize and test to destru ring the next few mont = t of t tion, not rel rus] ¢ 
tion round, square and rectangular bars, them failed with 50 to 7o per cent. of t l | 
with loads up to 1,500,000 kilog I vad w ( | guarantec to tal i 
3,300,000 pounds, with lengths up t oo them to star 
teet or more | S W 


1 1 . 
olders. ethe Witl tneir st 
, ’ ' 
vushings s designed i o xD idges 1 
1 "9 ¢ 
ricige Ink oo Tt ; lh 
"107 , 
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machine should be had which will do this 
bridge columns and 

lhe Watertown 
rscnal machine is the only large machine 


lines fit for this 


same thing for larg 


compression members 


the world built on 


work. but it is a very small machine com 
pared with what is needed to properly test 


these large members and show us what 
they are and what they should be. 
Was put in service 


[his machine, which 


thirty years ago, has been in constant us¢ 
ever since and now has many months of 
work piled up ahead of it. 

During this thirty years the use of test- 
ing machines has increased, probably more 
than a hundredfold, yet no other large 
testing machine has been built, either here 
or in Europe, which at all compares with 


it either in accuracy or general usefulness. 


rHE WATERTOWN 
MACHINE 


COMPARISON WITH 


ARSENAL 
The Watertown arsenal machine has a 
loads of either tension or 
compression of 800,000 pounds on speci- 
the 


capacity for 


while 
and 


to 25 feet long, pro 


mens up 


machine will give accur- 


loads ot 


posed new 


ately weigh tension up to IT, 


000,000 pounds and loads of compression 


up to 22,000,000 pounds, on specimens ot 
any length up to 100 feet 

The arsenal machine was sold before 
it was designed, when it was expected to 
weigh about 4o tons, but as finally de 


igned and constructed it actually weighed 


about 8q tons (he proposed machine 


with its accessories will weigh about 3500 


much 
able 


over 


than forty times as 


machine It 


tons, or more 


as the arsenal will be 


to test compression specimens with 


twenty-five times the section and four 


times the length or one hundred times the 
weight that the arsenal machine can, and 
these 
to the 


the country 


inestimable value 


builders of 


tests will be of 


engineers and bridge 


There are in this country three large 


testing machines owned by bridge com 


panies for testing bridge links, one of 


,200,000 pounds capacity, one for 2,400, 


000 pounds, and one for 4,000,000 pounds, 


but they are far from accurate Che 
loads are given by hydraulic presses and 
are not definitely known, as these ma- 


chines have no scales to weigh the loads 


nor any accurate means of determining 
the loads given by the press or the va 
rious losses by friction in the press. 
[hese machines were designed for test 


ing links, and are not suitable for testing 
columns. 


The 


greatly 


failure of the 
disturbed 
builders in this country, and emphasizes 


Quebec bridge has 


engineers and_ bridge 
the great necessity of experimental data 
on and the actual test of large compres 
sion members of bridges and_ other 
Structures. 

of the machine as de 


the 


The main part 


signed is about 153 feet long, while 
concrete foundation is about 200 feet long, 


30 feet wide, and 15 feet deep, and the 
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192 feet long. The width of the machine 
is about 25 feet, and it will require for its 
erection and use two cranes of 8o tons 
capacity each 

The weight of the metal work of this 


machine, including its accessories, cranes, 
and the metal work of their ways, will be 


when finished nearly or quite 3500 net 


tons, mostly of steel, and a large part of 
this machine has to be of unusually good 
workmanship and generally much better 
and more accurate than has been put in 
large machine of any kind 


any very 


whatever. 


\PPROPRIATION FOR CONSTRUCTION 


Ihe bill appropriates for the construc- 


tion and erection of the machine, its 
foundations, accessories and cranes, ex- 
clusive of $200,000 for the building 


therefor, the large sum of $1,750,000. 


But is this sum really large when we con- 


sider the real quality and value of this 
machine ? 

Let us compare it with the cost of a 
modern battleship,” say one of the new 
ones proposed of 26,000 gross tons. Under 


ordinary conditions of cost of labor and 
materials these two battleships may be 
assumed to cost $12,000,000 each, armed 
and equipped ready to go into commyss 


ammunition, coal, 


sion, but without any 
or stores, at which time the weight may 
be taken at about 22,000 gross tons each, 
which makes the cost little over 24 
cents per pound 

The price of this machine and its ac 


which at first seems large, 1s 


ccssories, 


about the same per pound as that of the 
completed battleship. While the = study 
and brains, skill and experience neces 
ary to properly design and build a test- 


and quality is 
these 


ing machine of this size 


applied to a single one of large 


machines, the battleships are partly rede 


signed year after year and their general 


construction repeated over and = over 


I'very one of them will, in a few years, 


have been wrecked, worn out, or become 
obsolete 

Now, what the total 
one of these large battleships during its 
life of, say, Should 
prices be during 


will be cost of 


short twenty years? 


business and normal 


their construction, or those of good busi- 


ness times, we may expect them each to 


cost, completed, $12,000,000, to which we 


may add a yearly average for ordinary 


and extraordinary repairs of 5 per cent. 
of this cost, which for twenty vears at 
this rate will be $12,000,000, or, together 


with the first cost, $24,000,000, to which 
add 


stores, etc., for 


we may at least $1,000,000 per year 


for men, cach vear it 1s 
in actual commission or $16,000,000 should 


it be in commission sixteen years during 


its supposed life of twenty years. This, 
added to the $24,000,000, makes $40,000,- 
coo as the life cost for the services of 


one of these great battleships, or for the 
two now being authorized, $80,000,000. 
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While we this large sum for 
these two battleships for their short life 


less, should we hesi- 


spend 


of twenty years or 
per cent. of this 
founda- 

which 


tute to spend about 2% 
for this machine, its 

tions, and the therefor, 
will not be worn-out or obsolete in fifteen 
or twenty years, but will, in all prob- 
ability, be an extremely valuable machine 


sum large 


building 


for many, many years to come? 
The Watertown arsenal machine 
been in constant its con- 
struction thirty ago, 
standing at the head of all the testing 
machines of the world, and this new ma 
chine will, if built in the spirit of its 


has 
since 
continually 


use ever 


years 


design and properly cared for and used, 


be a tine machine for generations to 
come. 

Suppose that this machine is built and 
housed for a $2,000,000 or 


and that we appropriate annually for its 


sum of less, 


use $67,500 This annual expenditure 
would seem large to some, but it is only 
of the 
are asked to spend on the 
while the knowledge 
the the country 


by its use would be of the greatest pos 


one-twentieth part of I per cent. 


umount we 
navy for one vear, 


gained by engineers of 


USEFULNESS 


Wipe 


We are spending more than $1,000,000, 


RANGE OF 


ooo a year in this country on rails, bridges, 


lccomotives, ships, guns, engines, ma 
structures, 
the 


design 


chinery, buildings, and other 


all requiring a knowledge of prop 


erties of materials in their and 


construction, and if this machine is built 
end used the engineers will know better 
how to spend, year after year, these vast 
sums of money. 


The proper use of this machine will 
tcach our engineers how to make bridges 
and other structures safer and lighter and 
thus help us to save our metals. 

he bill provides for the machine, its 
foundations and accessories, including its 
cranes and their ways, $1,750,000, and for 


a building therefor, $200,000, or so much 


thereof as may be necessary; this latter 
sium to be immediately available, as it 
should be, so that the building can be 


put under construction and erected very 
promptly this year, as the machine will 
certainly be delayed in its construction un 
less the foundations for it can be put in 
this coming summer so as to thoroughly 
set before putting the metal work of the 
foundations therein 

The proper design for this building can 
only be made after it is known where it 
is to be placed, and not until then can its 
cost be determined. In one place $100,000 
might do, while to put a suitable fireproof 
building in another place might cost 
$200,000. It should be not less than 76 
feet wide and 240 or 250 feet long, and 
should be in keeping in its decorations 
and looks with its surroundings and with 


the machine. 
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ractical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 


shop and Drawing-office Methods, Practice and Economy 


WE PAY FOR USEFUL IDEAS 





" . » Gees a » Oo te. 1 ] s pl d o1 é lag 1 . d | 
A Mirror as a Time Saver and a pore WOR pace = % place Broo id held 
. face of the magnetic holder and fed across in positior t one end by the lathe dog 
Magnetic Work Holder : gee nbs: eg ; ; 
Tie lace of the emery WI eel: it is then ind Tie eT 1] t | le opera 
, . . brought opposite the mirror 4; the oper tor then proceeded in cutting an ordi 
A few days ago while in the grinding ie : : 
ne r without changing his position from narv threa The trifling angle at which 
department I[ noticed om f the met 
; . , . . . he hand wl eels can see at a glances DY 1 T t noticeable he 
watching a piece of old looking-glass ee asia é 
“1 y , eflection in the mirror, whether or width being k than 3/16 incl 
which he had got propped up alongsid “ct ; . 
‘ ee ' When the quantity required would war 
his machine table, and which in its im G ad 
rant, as many grooves could be cut as the 


proved form has proved a timesavet . ae pe 
ircumferen ft shaft would admit 


Fig. 1 shows the arrangement 10 work ; ; 
This met! uld be modified to cut 


: : “ange : juare stock, by milling 
about 2 inches back from the face of the H ; ol 
E square rooves spirally im the shaft, at an 


. ™ = . . oe legrees . ” | | 1 1 i 
emery wheel and inclined a few degre LC pe | nalc Gut wilh-icing the teeth aemare with 
trom the perpendicular, the bottom edg ~ “ } , , 


of the glass being about 2 inches below NS " “i ( E F 


ing order. A is a mirror held in position ; E , 
; , 


the level of the machine table B It is L 7 2) , , . i 
2 i : ~ KN oa Lon land City, N. ¥ 
fixed to a piece of flat, mild steel fastened | “ 


4 —_ 





to the machine frame, as shown at and ~™ 
bent . clear the emery wheel . TH WORK HOLD Setting a Planing Vise Oquare 
D is a magnetic work hold (show1 
more clearly in Fig. 2) and consists of a, ‘ . is ae er een : 
; ; ‘ae ee eng ' Settn per or planer vise so that 
«i taba ‘i ~ i : ~ Cc; si} i 1 {i T 1) ? ry ' ( iT r¢ | : ; " r , parall ] with the 
mn ( 
en ' 
“ : = a 
a —4 @) t ( 





— lal wes 
, . 
“a as ee ~~ N 
( | F Ss ” 
J _ ee een Te j eSst | ther 
lA ; é : 











pposite sid \ the et 1a 
| | t sufthcient cde llow the st = 
ect 1 ( 
I IE MIRRO wired ER \ 
] Hf } | ] \ 
’, , rs in the | \ \ t 
into whi inserted el ‘ f pl ! ery 
t t T ) : 
permanent ig St und in 
tF vel wut . , 
It k ei W I ( \ i | he iCK 
' 
chined ) iT ns es ri . 2 ' idy per 
| 
\ OyT tT ~ ‘ 1 
work t I val ly p ! tting th lid 
held in pla v four brass screws tw wr f fs t ao decrees wit! 
f which onl shown), the two * { t i re to contend with 
ben ( lf the und \ : a ind 
{i 

j my 1 ‘ } 

I IN ( ild-steel thrus pl es¢ re b i e th ront 
prey t vork from falling vn, of end of the ram is worn taper more 
rovine cidew s hes im cromtact wrath 62 , 
moy ( I \ W ie In contac \ tl Line ] 2 , 4 rrect ré iding cannot be 
eme! vheel The magnetic holder is tten for ar curate job, neither can 

’ 7 7 7 | ; 
provided with a loose tongue on the undet the graduatior on the vise be relied 
side for positioning it square n the . por 
= ] » 4 b] +] ; , } \ 
grinder table, the mgue, Of course, being . lhe cast-iro1 1 ter square shown 
removed when it is required to use the will be found to be a very convenient tool 
> on i ae i: aaaceliieaall | ~ 

) ore \ Ss erindet net - t ! } 

- Ide n the ordinary disk grinder when Lt have « planer job The base A 
the taces 1 form the necessary squaring n } ‘lan 

n the necessary laring may readily be clamped against the face 
stops ( ING RACK TEETH IN THE LATHI ot the solid vise jaws; this gives the face 
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B on which to use the indicator. By this 
method a great deal of the error in the 


shaper due to the wear in center of the 
cross rail may be overcome by clamping 
the the that the 
B will come in about the same position 


master in vise so face 
as where the cut will be taken 

The table 
clamped where the work will require it 


can also be lowered and 
before setting the vise, thus doing away 
with any chance for an error in lowering 
The 


conven 


the table after the vise has been set 
same tool will be found 


ient in 


just as 


setting an angle plate at 90 de 


grees on a shaper or planer 
Stamford, Com C. H. M 


A Cylinder Planing Fixture 


In the accompanying line cut I have 


attempted to show a fixture used in plan 
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which gives the operator his widths and 
depths without the necessity of measure 
ments. 

Grantham, Eng J. F. M. 





A Cutter Relieving Kink 


A little scheme for “backing off” or re 
lieving small forming cutters such as cut 
ters for small gear and pinion teeth, came 
to my notice the other day and it is so 


original a method and also so successful 


NI f™ 


Ci) oa 
" 


SIAN 


FIG, 


“ys 


























ing a certain design of gas engine cyl — 
inder . 
By reference to Fig. 2, one will observe 
that there are three surfaces 4,B and ( < 
to be planed. Each of these surfaces is rx L te 
at a different angle; they must be in ex Lf I 
act relation to one another, true with th i. | 
bore, and a given distance from the cen e 
ter. Before we adopted the fixtures her: FIG. 3 a 
illustrated, we had a good deal of trouble 
; : : RELIEVING A FORMED CUTTER 
In getting the cylinders planed uniformly 
and near correct enough to be intet that | herewith present it to your readers 
changeabk \ll planing is done in on First the cutters were made as per Fig 
chucking. and in relation to the same 1, being formed, and sawed, the numbe1 
points of the bors This is done by the f saw slots in this case being 12 \ 
cones upon which the cylinder is held square cast-iron or soft-steel block was 
turning in the angle brackets, instead of then recessed a little larger in diameter 
the cylinder being turned on th n han the cutter and the same depth as the 
as 18 custom \ By teren I} hickness of the cutter. Set into this block 
it will be seen that the cylinder and the were 3 pieces of hardened steel projecting 
two cones are securely bound togethe into the recess shown in Fig. 2. Then 
the rod through the center, but free t wrench was made to fit the hole in the 
revolve in the angl ket For ea tter and also ries of small projec 
| , is 
; 
{ a.” \ | 
SISOS TIN 4 
i = | [Bes 
a | } 
—i Li KL @ 
“AS Yael SANSA 1 —— 
| | 
| | 
a = 4 
I FIG. 2 
N NG FIX 
plani | cy le ( ions were millee lc wrencl 
le iron cl is shown at D it Fig. 3, t t the saw slots in the cutt 
Fig to throw th linder t rred lo perform the operation of relieving the 
g This brings all t rfaces in turn ter blank the er (which was soft) 
par ‘ ] pl tabl | \ put into the recess in the block with 
] fees three project fitting in three of th 
In the top of the head angle bracket w slots. The wrench was then placed 
there 1 ol-steel plate / set in, in whi in positi¢ (the ck being held in a 
by means of dovetail are held hardened yise) and given light t which bent 
eel templets for setting the cuts by the teeth backward a trifle, the amount 
Fi r each operati there is a_ templet turned being lar] 1 on the bloct 
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[he cutter was then indexed on the 
three projections and the same turn on the 
wrench given again. This was done until 
all of the teeth had the required “relief,” 
er bend (which throws the cutting point 


out) 
The cutters which were handled in this 


manner were entirely satisfactory and 
vave good service 
South Bend, Ind ARTEBE 





Helps in Cutting Threads 


| have found the following simple device 
useful, and it is new so far as I know. In 
cutting the general run of threads, when 
the pitch is not a multiple of the lead 
screw, it is customary to draw the lathe 
carriage back to a fixed point (usually the 
tailstock) at the The 
correct relative positions of the spindle 


end of each cut. 
and lead screw are noted by a chalk mark 
on each, or on the driver and driven gear 
wheels, and by bringing these into coinci- 
dence each time the clutch engages without 
danger of a second start. This often in 
volves stopping the lathe, after each cut, as 
the marks on the gear wheels are not vis- 
ible from the front of the lathe, and the 
lead too small in diameter for 
the position of a mark on its surface to 
while it is in 


screw 1S 


be recognized accurately 


motion 


The semaphores shown in Figs. 1 and 2 
were designed for the benefit of our 
vouthful lathe hands, and prevented them 
spoiling work from the above causes. The 


arms are screwed to the outside of the im 


tial-driven and final-driven gear wheels by 


the screws which fasten the wheels to 


their respective spindles and set in the 
pesition shown in Fig. 2. They revolve 
with the wheels, are visible from the 


tool box, and as they revolve in a fairly 





lara cir le. if 1s sv to recognize their 
) 

| — 

| 

>) 

( 

ee” be 

FIG. 1 
FIG. 2 
HELPS IN CUTTING THREADS 

relative positions and drop the clutch im 


without stopping the lathe; a consideration 


work 


in cutting screws piecc 

They should be made as large as pos 
sible so as to stand beyond the circwm- 
ference of a large wheel. They are made 


of sheet metal with a boss or loose washer 


to prevent them from fouling the screws 
which secure the other wheels in the 
train 


Birmingham, England. C. C.Wa ton. 
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diameter. Two plugs are turned to a nice 
fit in these holes; one of them is tapped 
for a 6-32 screw, while the other is drilled 
so that the screw will go loosely through 
it. A head is made on one end of the 
screw, or the end of the piano wire used 
for the screw may be simply bent; when 
the two plugs are in place a small copper 
The hole in the guide 


Kinks for Draftsmen 


Those who have been using the Brown * 
& Sharpe protractor have not done so 
without finding it rather difficult to bring 
the inside part to the exact angle wanted. 


head is riveted on 
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t Che then 
be taken off so as not to interfere with 
further use of the protractor. The whole 
operation does not take more time than 
opening or closing a bowspring compass 
Fig. shows a guide very useful for 
working on sketch pads. It is only a strip 
of hard wood with a saw slot fitting an 
ordinary triangle. That guide is put on or 
taken off at an instant notice, and I found 
it a great help for making decent looking 
sketches in a very short time 
Fig. 3 shows the changes made in the 
lead holder for compasses so as to pre 
vent the lead from backing under pres 
sure, when you lead harder than 
3H; also to give an easy way to feed it 


The holder 


easily position screw may 


> 


< 


use a 


without loosening the holder. 





iat == parts as existing are A and B. On B 
\ cH is soldered a yoke C made of 1/32 inch 
. copper strip, through which passes a 
7 ‘= screw. The holder is regulated so that 
( the lead will move in and out, but not 
easily. When the lead is too short for 
the screw to push it further (for the 
screw ought not to interfere with the 
pressure screw of the leg of the compass ) 
a small piece of wire between it and the 
screw will cure the difficulty 
7 LL Lynn, Mass P. Fenaux 
~~ — 
, t Tooth Angles for Milling’ Cutte rs 
FIG. I. A SETTING DEVICE FOR A B. & S ; . 
DRAFTSMAN’S PROTRACTQR FI LEAD HOLDER FOR COMPASSES [he accompanying table may be of 
ervice toolmakers and others working 
There is considerable friction in the of the protractor ought to be drilled it illing cutters. The table gives the 
groove, and the only way to adjust the front of one of the large holes, so that  cente nele f different numbers of 
protractor to the needed position is to kick the screw will be easy of access. When teeth, th gle between the teeth, and 
slightly with a pencil on the end of the the division wanted is almost in line with angle 4 for the it ide of the tooth 
bar the o of the scale, the plugs are put i in] S.C. CARPENTER 
(o remedy this, I devised the arrange- place and the screw brings the instrument PI lle, ( 
ment shown in Fig. 1. A row of holes, 
about % inch in diameter is drilled every 
half-inch on the moving part, and one 
hole of the same size is drilled in the Angle “‘A’”’ 
holder. Those holes are reamed smooth ——— 
to &% inch, so that all will be of the same : = 7 - lw si 
I N l 
2.) 20 i 
y 
85 2 a 
eae Ea 
B : 
] rN A I Center Ar 
| LJ x B. 
FIG. 2. A TRIANGLE GUIDE ANGLES FOR MILLING CUTTER TEETH 








Tapping Holes in Two Parallel 
Plates 

We had to join plates p and q, Fig. 1, by 
bolts f, the threads s and ¢ having the 
same lead. ‘The material of plate q was 
copper, and that of Pp was steel. Chreads 
s and ¢ had to be in the same line 

At the first attempt we used a long tap, 
and we tried to tap plates s and ¢ in one 
operation. The result was not quite satis 
factory. We found out, after some in 
vestigation, that the long tap was not ac- 
curate. We made several tests and found 
that the thread changed in the hardening 





FIG, 1 


A+ WAYMAN YN 
meaeral NANNIES 


1 : 
1) WY 
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- a b 
APPIN \ 

lig. 2 shows the tap l, a being the 
leading d re ing part the cutting 
part ind I ead ed s a guid 
n plate f, while the thread was cut in q 
esiring to get an easy cut, we made the 
tapping portion of the tool with a long 
taper and got very thin chips Che tap 
worked nicely in the first plate p, but 
when it started to cut the second plate ¢ 


it required considerably more power and 
the threads ¢ and s didn't match up as 
evenly as we wished. We had difficulty 


when we undertook to screw in the bolts 


The fault was in the long tap’ which 
changed during the hardening process. We 
made a number of bars, Fig. 3, of the 
same dimensions, and found that we could 
never be sure about the changing of the 
steel; 1t was sometimes longer, some 
time horte! 


Having found that we could not depend 
upon the steel in hardening, a new tap was 
made as follows Part b, Fig. 4, was 
made shorter than the distance d in Fig 
1; a-b was hardened, but c was left soft 
\s > was short the error due to changing 


1f the material was reduced to a mini 
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mum. The guide part c was cut after the 
hardening of a and b and « 


we left a small groove. With this style 


Between / 


of tap the results were fairly good 
Rochester, N. Y. I.. MEITNER 


Allowances for Machine Fits 


The question of the proper allowance to 
be made in connection with certain ma- 
chine fits, is one which constantly pre- 
sents itself to the designer, and it is with 
the intent of furnishing a convenient 


means of determining these allowances, 








t ' 
j 
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for the cases ordinarily met with in ma- 
chine design, that the accompanying 
curves are offered. These curves give 


the allowance in thousandths of an inch, 


for sizes ranging from one to ten inches. 

The nature of the allowance, whether a 
clearance or otherwise, will be determined 
by the relation that the parts fitted are to 
bear to each other, while the amount of 
allowance will be determined, partly by 
this relation, and partly by the size of the 
pieces fitted. 

Curves I and 2 cover the most common 
case with which the designer has to deal; 
viz., that of rotating fits, where one piece 
turns in another, as for example, a shaft 
in its bearing. The allowance for high 
rotative speeds is shown by curve I, and 
will be found to be greater than that for 
slow or moderate speeds, as given by 
curve 2, for the reason that usually a 
larger oil supply 1s required by the ro- 
tating parts, necessitating a larger clear 
ance, than where the rotative speed is 
slow. The allowance in these cases is 
minus, that is, the rotating member is 
smaller than the part in which it turns, by 
an amount equal to the allowance 

Curve 3 determines the allowance for 
sliding fits, most commonly met with in 
cross-heads, etc., and in cases where the 
surface movement between the two mem 
bers is very slow, compared to what it is 
in the case given above. Here also the 
allowance is minus 

From curves 4 and 5 we get the al 
lowance for forcing and driving fits re 
spectively, where one member fits around 
another, and no motion is to be allowed 
between the two. In the case of forcing 
fits, or press fits as they are also called, 
the two parts are forced together, one 
into the other by pressure, usually hy- 
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ALLOWANCES FOR MACHINE FITS 
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draulic The driving fit is used it ises 


where it is not necessary that the rela 


tion between the two parts be so close or 


rigid as to require a forcing or permanent 
ft. In these two cases the allowance is 
plus, that is, the entering member is mad 
larger than the part it enters by an amount 
equal to the allowances 

In the majority of cases, where one 
member turns within another, or is fo 
into another, the allowance is made on th 
part that can be finished on the outsid 
rather than on the part it enters, as it is 
easier to finish the bore to exact dimen 
sions, and make the part going into it 
large or small by an amount equal to tl 
allowance, than otherwise. 


Westfield, N. J A. M. BENNETT 





A Screw Machine Feed Chuck 
Kink 





I recently had charge of me auto 


matic screw machines which were worked 


exclusively upon brass bars, and owing t 
various causes not altogether within my 
power to eliminate, had considerable trou 
ble with the feed chucks that would not 
feed 

\ careful investigation disclosed the 
fact that the feed chucks were in a com 
paratively good condition except for a 
very slight fracture, usually at the base 
of the slot and so small as to escape detec 
tion at once All these chucks had been 


received in fine shape from the factory, 


r 


11} t 








D 











REPAIRING A FEED CHUCK POR THE SCREW 
MACHINE 


but had on several occasions been squeezed 
in the vise and had finally come to such a 


condition that a practical remedy was 


2" 
sorted to, which put them in a dependable 
condition again. 

Oftentimes after a feed chuck has been 
drawn, the lips compressed and the piece 
rehardened the strain on the parts when 


a bar is entered is too great and it cracks 


at the place mentioned. Sometimes 
careless operator may have neglected t 


remove the bur or true the ends of a 


sheared bar and attempting to enter it 


may have caused some of the troubl 
[he feed chuck, shown at A, takes 
21/32-inch round stock. B is a brass col 
lar 54 inch wide, turned to the same diat 
eter as A, bored taper (in this case 0.005 


and of the proper size to insure a snug 
drive fit over C and D. It is driven up 
into close contact with A, thus reinforcing 
the fractured lip and transferring the 
strain when in use to a point further f 
ward 


\ chuck doctored in this manner has 
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N 
wn 
“W 


been in constat use for several weeks, tempted to separate the two disks, but as 
and, having bee: xamined at intervals, will note, broke one in pieces in his 
has shown no enlargement of the fractur: ttempt [he remarkable part is that 

ves its work in fi tyl nd looks as ither piece shows any sign of excessive 


hough it might last indefinitely ti weld was apparently made 
_ d nples similar to this 
An Inside and Outside Micrometer Bridgeport, Cont [. H. MACDONALD. 


This i t the best example of 
e - lesi ii aaa izing Ww en. The chisel marks 





ie f t nsiderable force was used,— 
: sel tee 
| lidi W é by t 
1 | ( s ew lt thie 1! ut 
iring faces 1s exactly 1 inch, so that | Using a Draftsman’s Scale for a 
2 i hn Curve 
. > | 


ls direct in both cases Wi method of drawing in 
\not dvantage is that t irection ve f large radii, such as large pulley 


egment f boiler shells, etc., is 
: ne wl have found to be simple and 
a jel : —— iol Using an ordinary drawing 
f r flat section make a loop 
| the scale length 
B . \ Oy le between the scale and 
A i) hie pu rt iple f corks, or 
-J n plug nd slide them toward the 
I til the scale has at 
NS ND O EI ined tl radius desired [This is best 
nts; say, one in the middle 
T I pening ) f the curv 
lk sing t] Instrun mt is tii Sallit as 1n | rve Tf If l 1 such jobs is often 
the case of 1 regular outside micron t wit given drop at each side of 
eter f these imstruments nter ketches show the idea 
e ICT Cl! ( 
nd \ : i i] 
Pp; ire. P W. ALron ; 4 


A Remarkable Case of Seizing ts V 


I send you herewitl rather interesting 
xample of what may happen in thrust f 
bearings. The two pieces are taken from 
the mechanism of a Morse elevator form ; -eANGED TO USE AS CURTE 
1g the thrust bearing which takes I 
: P , 11 
thrust f 1 worm s As you will n placed on the drawing, 
—— 5 Arne oe ' ge down and the curve drawn from it 
ia ” ‘eae & =. wen . the same way as when using a straight 
jo oe When ‘ ~ cdge, excepting, of course, that the pencil 
ge was takel \ t workman t 


guided by the flat of the scale instead 








Coventry, England B. W. 


inch cold-rolled steel 
about 16 inches long, cut 14 inches of 
good, sharp thr nd you have a babbitt 
file that is far ahead of the ordinary file 
I have used one of these for the past three 


months and find it more satisfactory, as it 





does 1 hll up and is by far the cheapest. 


Janesville, Wis J. ALR 








We would think a “buttress” thread 
THE SEIZED THRUST DISKS wouk he n improvement.- Ep. ] 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE 


Terminal Pressures in Hydraulic 





Accumulators 
Cn page 934, Volume 31, Part 2, of the 
Macuinist, W E. Morey 


AMERICAN 
makes a comparison between two accumu- 
square 


lators, one with a plunger 100 
inches in area, loaded with 200,000 pounds, 
and the other plunger 


falling 10 inches, 


10 square inches in area weighted to 20,000 
pounds and falling 100 inches, the work 
done being the same in each case. Then 
assuming that the first is brought to rest 
the smaller one in 1 
a terminal pressure of 
cylinders and then 


that the enor 


in I/10 inch and 


inch, he calculates 
200,000 pounds in the 
remarks that “it is evident 
pressure would destroy the piping 
not provided. 
in which the of fall 


be held to app!y 


mous 
system if relief valves were 

[his is a case law 
ing bodies can scarcely 
modification, 


with considerable 


fall of the plungers is retarded 


unless 

since the 
from the instant they begin to drop until 
they are brought to rest. This retardation 
is usually such a variable quantity that it 
calculated, but the effect of it 
that an accumulator 
plunger may often be observed to fall a 
10 feet, and being stopped in 


cannot be 
is so. pronounced 
distance of 
the ordinary way by the closing of a valve 
effect than 
10 inches. 


on the line, produce no more 


is often done with a drop of 


In fact it is extremely doubtful if these 
plungers ever gain a momentum such eas 


would be acquired by a free fall of 10 
inches That this 1s the case with many 
of them at least is evidenced by the fact 
that they are operating without relief 
valves, or other devices on the line for 


lessening the shock caused by the sudden 
closing of the operating valves. 
Relief 


this 


not commonly used 
the 


them is 


valves are 


pressure water 


for purpose as 


which from wasted. 
\ small spring-loaded plunger, 
will yield to the shock _ but 


the water to the line as the pressure goes 


escapes 
which 
return 


back to the normal, is placed near any 
large operating valve which may possibly 
be closed suddenly resulting in excessive 
Good cham 


the 


water hammer. sized air 


bers operating in same manner as 
those on pressure pumps are likewise used 
for the same purpose 

It is also to be that 


shock produced by the drop of a heavy 


noted the entire 


accumulator plunger and its load is seldom 


taken on the water system; a nest of 


powerful springs capable of considerable 
deflection is usually provided to receive 


a buffer. An 


the falling mass and act as 


PAY 


other method is the use of a throttling 
valve connected to the accumulator cylin- 
der and automatically controlled to oper- 
ate and gradually contract the area of 
the plunger ap- 


the water passages as 
proaches either the upper or the lower 
extreme of its stroke. This method is 


used on high-pressure elevator systems 
which are also provided with air chambers 
as noted above 

GERALD E. FLANAGAN. 


Pittsburg, Penn. 


A Gage for Ball Races 


Meitner 
beliey = 








Part 2, E. 
which |] 


\t page 753, Vol. 31, 
ball-race 
improved upon in the manner 


shows a gage 
could be 
indicated in the accompanying sketch. As 
here shown the plug C is turned taper for 
part of its length and part parallel, the 
retainer B being ground in the bore to re- 


ceive it. This prevents all possibility of 





1234 


a 











FOR BALL RACES 


IMPROVED 


GAGE 


the plug tilting when inserted in place. 
[he lines for showing the amount of ra- 
dial movement of the balls are placed on 
the parallel part of the plug. 

A pointer P held in position on the re 
tainer by a small screw acts as an in- 
dicator so that the position of the gage can 
he readily seen. The hole in this pointer 
should be slotted so that when the plug 
wears the only adjustment it is necessary 
to make to provide a correct reading to 
lines is to slack off the screw and set the 
pointer to the lines from a fixed gage of 
known diameter. The pointer, which can 
be made of sheet metal may be let into a 
groove cut in the periphery of the retainer. 


Glasgow, Scotland J. H. Jounson. 


A Three-tool Boring Head 


In regard to Dixie’s three-tool boring 
head, described on page 26, I will say that 
aside difficulty of calipering a 
three-tool head, | never had any use for 





from the 


one anyway. 


FOR THESE 


ALSO 


A three-cutter tool, if the 
evenly spaced, will cut any old shape ex- 
cept round, and if unevenly spaced they 


cutters are 


chatter. At least that has been my ex- 
perience. 

A five-cutter tool, if made right, will 
cut smoothly, but three cutters do not 
support each other pruperly. However, 
the use of an uneven number of cutters 
is as useless in this as in a reamer. 

If a boring head has to have several 
cutters they should be even in number 


and differentially spaced, the same as a 
first class reamer, but personally | am not 
in favor of multiple-cutter boring tools of 
any kind, if they can be avoided. 


Decatur, III. ETHAN VIALL. 





Heat Treatment of Gears for 
Automobiles 


In reading Mr. Howie's description of 
suitable for the manufacture of 
gears for automobiles I thought perhaps 


steel 


my own experience with steels, especially 
in the treatment and hardening of them, 


would be of interest 


Axles and spindle bearings of a sim- 


ilar nature which were made of from 0.18 


to 0.20 cent. carbon steel, that was 


case-hardened, failed to give satisfaction 


per 


under the more severe conditions of solid 
rubber and iron tires in place of pneu 


matic. 
A series of extensive tests was made 
and satisfactory results obtained from 


ordinary 0.30-per cent. carbon steel which 
had been hardened in calcined leather in 
the ordinary way. They were first heated 
to 1750 degrees Fahrenheit, and allowed 
to cool off in the case. Then they were 
reheated and cooled off in water with the 
chill just taken off. Another way was to 
heat to 1200 degrees Fahrenheit and cool 
off in oil 

There are many of these running on 
vehicles of all descriptions from 114 to 
3 tons, and I have not yet seen a broken 
spindle returned. It requires very careful 
heating and the air must be, as far as 
possible, prevented from coming in con- 
tact with the articles case-hardened in this 
way. 

Excellent results may be obtained from 
steel heat-treated Heat to 
1560 degrees Fahrenheit and cool off in 
water with the chill taken off; then heat 
to 750 degrees Fahrenheit and cover with 


as follows: 


lime or fireclay until cool. 

For gear blanks 0.58 to 0.6 per cent. car- 
bon with the phosphorus as low as possi- 
ble, similar to the steel used in Ingersoll 


pneumatic drills for pistons, would no 
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doubt give equally satisfactory results 
with a proper course of heat treatment. 
Leeds, Eng CHARLES STAFFA 


Milling Machine Endurance 


Phe 
with inserted high-speed-steel blades and 
work at 





illustrations of the milling cutters 


bring 


What 


the great pages 1 and 41 
to my the 
will be the effect on the 


It is now thirty-seven years since | first 


mind again, question 


machine ? 


called the attention of the readers of 
Engineering to the question of equal 
length-wearing surfaces, and have re 
peatedly set forth the principle and re- 


ported results to the readers of the 
\MERICAN MACHINIST, and so far as | 
know, without having won a half-dozen 


converts 

In the little fifty-cent book which | am 
no one will buy it, 
the 


giving away, because 


| have raised the question whether 


beds of such machines as you show driv 
ing men 
tioned, 


the wonderful cutters above 


required to be any longer than 


the tables 
Why planing-machine beds need to be 


longer than the tables is a question of 
gravity. If no longer than the tables; the 
ends would be worn away by the over 
hang if the table at the ends of the stroke, 


middle of the table 


machine of 


and wear away the 


In the case of the milling 
the pressure of the cutter 
table 


and 


the planer type, 


at the middle of the tends to do 


exactly the other thing, maybe to 


as to more than offset the 
bed 
shorter of 


such an extent 


efiect of gravity; so that really the 


may need to be in effect the 


the two. This question is one so easily 


determined that it would seem that some 


one as much interested in the machine as 


in the cutter, would take the trouble to 


Investigate 


Take any of the machines that orig 


inally have scraper marks on the sliding 


months’ 


and 


weeks’ o1 
both 


where the scraper marks are most worn 


surfaces after a few 


use, run off the bed ways note 


If the scraper marks have disappeared in 


the middle and remain at the ends, the 
bed is too long, or the table too short, 
and the thing to do is what we did to 


the magnificent Pratt & Whitney travers 
x : 


ing machine; set a man at it with a 
bastard file, and cut away 18 inches <at 
one end and 8 inches at the other, as 
we found the place most worn was a 
little out of the middle. 

When this job is done just right the 


amount of wear will be 100 per cent. less, 
and the time when the ways will need to 
be trued up will be extended to infinity 
With all this struggle to get more work 
out of the tool, it would seem to be worth 
a little to the 
as to have them always right, rather than 


proportion machines so 
constantly having them wear out of true, 
and always too bad to use before they 
get fixed. 


Syracuse, N. Y Joun E. Sweet. 
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How It Has Paid One Con- 
tributor to Write 





Write?” 
thoroughly 


The topic “Does it Pay to has 


been brought up and pretty 


discussed in these columns Each writ 


ers view of the subject, from an angle 


a litth 
contributors, 1s 


different from that of his fellow 


interesting indeed, and it 


often happens that what he has to say 


contains something that suggests emula 
tion to the reader. Hoping that the ex 
periences of an acquaintance of mine may 
reader, by 


be helpful to some ambitious 


suggesting a way in which he make 
the many little -kinks, wrinkles and short 


hear of, 


may 


cuts he, may know, or assist in 
his advancement, | present this account of 
how it has paid one contributor to write. 

\bout 19 the 


shop as an awkward, 


years ago he came into 


apprentice, a raw, 


ceuntry boy, with no education to speak 
of, except what he had picked up in a few 
He pl rdded 
along through all the discouraging stages 
“kiddom” to 


hundreds of 


terms at the district school 


from journeyman, just as 
lines 


as the 


who read _ thes« 


the 


you 


have done. He was just sane 


average, an ordinary mechanic with none 


ot the ear-marks of a genius about him 


By and by the microbe of ambition got 


into his system and created a strong de 


sire for advancement Paintully aware of 


his educational limitations, he sought to 


remedy his defects by home study: in this 


found 


soon 


ie was fairly successful. He 


that a knowledge of mechanical drawing 


was essential to his further advancement, 


and all 


its study 


of his spare time was devoted to 


Drawing materials and instru 


ments made serious inroads into his 
immances 

\bout 
cles for publication, some of 
for Lhe 


spent in pursuing his studies. As 


this time he began writing arti 


which were 


accepted and paid money he 


SOOT) aS 


he could make a_ re spectable drawing, 


illustrations accompanied his articles, 


amount of his checks 
tak 


which increased the 
In this way he continued his studies, 
ing up a new subject as soon as one was 
mastered, until he had obtained a_ fairly 
All of this was 
done after working hours, and the money 
books, enc... secured by 
writing articles for publication 


The 
study 


good technical education. 


necessary for was 


knowledge gained by this home 


has resulted in this young man’s 


advancement to the position of assistant 


superintendent of a important de 


the 


very 
partment in largest establishment of 
its kind in this country And that ts 


all: the habit of writing has developed in 


not 
him what newspaper men call “a nose for 


news; he is always on the lookout for 
interesting material to write up for pub 
nearly every case the 


for 


lication, and in 


money obtained is spent some book, 


or long-desired instrument to be used in the 
for his still further advancement 


York City Cc 


studies 


New 


Criticism on Queer Things 
About Forgings 


Part 


Vol. 31, 


there ap 


(dn O32 ot No 20, 
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page 
2, of the 

entitled “Queer Things 
Foot, of St. 
\fter 27 


took a foot bar 


peared an article 
Forgings,” by 1 


loot 


about 


Louis, or was it loot ? 


years as an investigator he 


of 2x4 which weighs 27 2/10 pounds and 
under an 8o00-pound hammer drew this out 
to a bar 2x3x24 inches, which according 


to table weighs 408/10 pounds, a gain of 


50 per cent. He then took this 2x3x24 
inch bar and upset it back to a 2x4 and 
then found that it was only 8'%4 inches 
long This time he had only 66 cubic 
inches of metal, or 31 2/10 per cent. less 


than he had in his original bar of 2x4x12 
loot that he begin 
\ good black 
180 bars of 


2x4x12 inches down to 2x3x24 inches each 


| would suggest to Mr 
making iron from nothing 


smith would be able to draw 


day and with each bar he would gain 50 
per cent., or 1448 pounds of metal per 
day 

segin with ten S8o00-pound hammers; 
turn out 14,480 pounds of wrought iron 


per day and sit back and rest, but be care 
Mr 
upset any bars or 


Mr. Toot is 


ful, Toot, not to let your blacksmith 


you lose 
such 


indeed an alchemist 


as the world has never before known. Mr 
Carnegie, Mr. Frick and others have done 
very well, but they are but infants in the 


knowledge of their chosen industries 


Nicetown, Penn C. W. Apams 


The about 


l-orgings 


article on “Queer Things 

cannot 
96 cubi 
under an 
144 


would 


made me laugh, as | 


conjure up a man that can take 


nches of 2x4 iron and draw it 
hammer to cubic 


Vhat 


trom 7.8 to 5.2 


Soo-pound steam 


inches of 2x3 iron change 


the specific gravity and 


by a continuance of the process | cannot 


see any reason why any further desired 


reduction might net be obtained 


Reversely a piece of inches o1 


144 nto 
2x4x8'4 inches or 66 cubic inches. Start 
stock of 7.8 


7 Spe cific 


2X3X24 


cubic inches is driven together 


ing the job with ordinary 


specie gravity we get some 
gravity 

lron the 
littl 


, airships of good honest 


Chink of the possibilities ! spe 


cic gravity of gold with a coating 
on it and 
anchored to 


that float 


wrought having to be 


hold 


iron 


them down, engines will 


Millionaires—pshaw—billionares : trillion 
ares; quad but what’s the use? 
Imagination fails We have been only 


threshold of the land of 
curious happenings 


browsing on the 


Even the Oil Country and the sea are 


commonplace alongside of this proposi 


tien, and Dixie has been wasting his 


time on the man who made iron to grow 

and blossom as the rose with such a possi 

bility 
Franklin, 


Penn W. Osporne. 








Room for 


Class Instruction 
Apprentices by Public 


School Teachers 


page 32 on the sub- 


Your editorial on 

ct of school-room training for trade 
schools hits the nail exactly on the head 

my opinion, with the one exception 
that I believe that you are unnecessarily 
fearful about the supply of teachers. 
“What man has done man can do,” and 


is only an average man there 
who can do what he has done. 
to rate myself along with the aver 
age, though some of my friends take par 
that I do not get a swelled 
Since my case is 
will bear 


ticular care 
that 


exactly to 


direction 
the point it 


head 1n 
lie 


recital 


After spending most of my time from 
1902 in shops in all capacities that 


1886 to 

require overalls, and a short time only 
i) shirt sleeves, | had an opportunity to 
teacl | accepted it, as the polite saying 
goes; it would be more exact to say that 
| jumped at the job. My training for 
teaching was nothing, yet I have suc 


cceded in holding the job and today en- 
joy double the income that I had in the 
shop. I believe that there is an abundant 
supply of men in the shops who can and 
just the things when the 


will do same 


call comes 


WHat ARE THE REQUISITES FOR A 


TEACHER? 

\ working knowledge of what he ts to 
teach, a what difficulties he 
met when he first studied the subject, in- 
finite patience, tact, a sense of humor and 


memory of 


a desire to teach, not induced by a fat 
Knowledge of pedagogy! He is 
off without it, judging the 
samples | A trained teacher 
take a children and in a 
wonderfully short time teach them to 
mind and to do any number of things par- 
rot fashion, but they ought not to pass it 
off Education comes from 
within, it is a liniment to be applied 


salary 
better by 
have seen 


can class of 


as education 


not 


externally even though the “hickory 
stick” worked its wonders many years 
avo 


\ teacher who would educate his pupils 
in a useful way, can only lead, he can- 
He must interest the pupil to 
Readymade thoughts 
He must 


drive 
think for 
seldom fit and are easily lost. 
go slow. Half the trouble with present- 
day high schools is that they attempt to 


not 
himself 


crowd too many things into a_ child’s 
mind too suddenly. Our educators would 
like to slice off the top of the pupil’s 
head, drop in the whole course of study, 
sew him up and attend convention till it 
was time for him to graduate. On the 
ther hand nine children out of ten ab- 
orb knowledge readily if they come in 
ontact with it. Of my four children we 


nly to have to teach the oldest.. The 
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rest soon know it. They do not “teach” 


each other. They are simply all playing 
together. Education is catching as much 


as the measles, or wearing cuffs. 


No false ideas should be entertained 
about the book-loving qualities of boys 
who would enter a trade school. They 
will enter because their parents want 
them too. They will stay because they 
are interested and like it or they will 


stay because they are sure it will pay. A 
teacher who them will hold 
more boys than one who can merely hold 
the Such a 


teacher is simply 


can interest 


out inducement of money. 
a man who likes boys 
and likes what he is teaching. If he likes 
boys he will have confidenct in them. He 
will tell a boy to do something in such a 
that will neither 
can't,” nor “I won't,” but 
work and try. When the boy is once try- 
ing he will guide him, not by taking hold 
of his hand and moving his pencil, but 
by a timely question or suggestion, which 


way the boy say, “I 


simply go to 


will change his train of thought 


DISCIPLINE 
A normal-school graduate will tell you 
how to keep order, but a man who likes 
boys will not keep too much order. Boys 
are wild animals. The slightest show of 
fear on the part of their trainer and they 
They instinctively know 


will down him. 


their master. Their master is simply a 


man who can master himself, who can 


laugh when the laugh is on him, and who 
who is mis- 


can look straight at a boy 


behaving and not see it. Talk about eyes 
head! 
a bandage over one 


in the back of one’s The average 
man ought to wear 
eye when he begins to teach 

SUBJECI 


KNOWLEDGE OF THE 


I said above that one of the require- 
ments was a “working” knowledge of the 
subject Many educators 
fail because they know too much. Their 


minds are so far above their pupils that 


professional 


they overshoot the mark and only a little 


spent shot falls where it will do good. 
In my own experience I have always felt 
that the pupils that I had in my first 
year’s teaching of any subject got more 
out of it than any succeeding class. The 
first year I had to scramble to keep ahead 
The difficulties were real 
The next year 


of my classes. 
to me as well as to them. 
the difficulties were the same to the new 
class, but to me it that 
they should find any trouble in so per- 
Of course, if 
a teacher has no pride and is perfectly 


seemed absurd 


fectly obvious a matter 


willing to fall down before a class, his 
pupils get no help from his inexperience 
But I believe that there is an abundance 
of young men in the shops who would be 
glad of the chance to take up this work 
and do it just as conscientiously as they 
would a job of diemaking 


Do Not Catt THEM ProFEssors 


When the trade schools get these men 
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| hope they will not make the mistake of 
calling them We _ have 
plenty of professors of everything from 
shoe blacking to hair cutting, including 
those whose sphere of action is just under 
the scalp, without adding to their number. 
\ vovernment-investigating committee 


raat 


“pre fesse yrs.” 


with a fine-tooth comb could not find the 


slightest 
though everyone knows that there is one 
Serious 


vestige of a professor’s union, 
and one of the finest in the land 
attempt has been made to limit the mem- 
bership to those having a degree of Ph.D., 
though it has never been successful. The 
limiting hours of labor vary; 16 per week 
is the average. From that it appears that 
elimination of work in favor of thinking 
the of 
course, understood that the only excuse 


is the object of union. It is, 
for eliminating work is in order that the 
professor may by process of thought solve 
some new and valuable ideas 

Now the class-room subjects of instruc 
tion in a trade school are only such as 
are very easily learned, and requiring no 
further development; since they are in 
common and accepted use it will be seen 
that the excuse for allowing teachers to 
Again, a profes 


join the union is gone. 


sor is a professional man, which is only 
another way of saying that you cannot 
tell him anything. For example, a doc 
You would never think of calling 
doctor him that 
wanted him to give you nine red tablets 


Just so with 


tor! 


in a and _ telling you 


and three pink ones a day. 


a professor! If you hire one the act is 
prima facie evidence that you know noth- 


As 
be 


ing of what you are hiring him to do. 


for trade-school teachers, they will 
merely men who are hired to do some- 
which the the school 
how to No, 


cannot possibly call them professors. 


thing directors of 


know do themselves you 


ScHooL MANAGERS THAN 
TEACHERS 


HARDER TO GE1 


I do believe that difficulty will be found 
in picking the men to take charge of these 
schools, whether public or private, mainly 
because neither one can afford to pay for 
the kind of service that they need. A 
first-class for a_ trade 


cood, manager 


school might not run it any more eco- 
nomically than a poor one, in fact, I doubt 
if he would take the job unless he had 
assurance of more money to spend than 
a poor would ask for. The 
product of a trade school cannot be meas 


It will be 10 years after 


one dare 
ured in money 
any trade school is started before it will 
be known whether it is a success; though 
failure may develop earlier. To say that 
any plan of action is a success till its first 
graduates have been out long enough to 
No 
its 


set their feet under them is absurd 
college would like to be judged by 
yearling graduates, and no shop would 
say that its boys just out of their time 
represented their ideal workmen 


Boston, Mass INSTRUCTOR 














February I1, 1909 


Should Technical School Shop 


Courses be Reversed ? 


C. R. Harris, 


recent c¢ 


In a mmMmunica 
tion to the AMERICAN MACHINIST, apnears 
to raise a question relative to the arrange 


ment of shop courses in eng 

leges. It is doubtless true that when the 
question of skill is brought to the front, 
the patternmaker’s trade, or the black 


smith’s, for that matter, requires as much 


ability and is as productive of skill as that 


shop 


us agree for argument’s sake that the t 


brought out in the machine 
are leaders in their 
it 
a shop course designed to 


the 


first named trades ré 


quirements. Does necessarily follow 
that 
graduate 


manufacturing, 


in train 
essentials of 


black 


smithing should be given the more prom 


engineers 1n 


patternmaking, o1 
irent place? 

Shop courses in engineering are not de 
signed to promote skill, or at least should 
for skill 


that 


not be, manual means another 


of 
taken as claiming 
to 


development from engineering 
skill This need not be 
that the 
whit the less in one ce: 


The 


trades 


ability necessary succeed is a 


ise than in the other 


high-grade workman the 


of 


in any of 


is necessity a man with fine 


abilities, and nothing can detract from the 


truth of this in my opinion The large 
fact, however, remains that engineering 
cclleges are not here to teach a trade, but 
to teach engineering in the shop as well 
as in the class room or laboratory \ 
well balanced engineering course, whethe 


in civil, mechanical or electrical engineer 


ing, aims to give the student something of 


a training in all the things he is liable t 
find use for after his entrance to the engi 
neering world, and to emphasize particu 
larly those parts of his course which ar: 
most liable to receive his be st energies 
after graduation 


lake as an example the case of a grad 


uate student of civil engineering He 


may, of course, upon graduation, enter the 
field of engine manufacture, but statistics 
show that he is not so likely to do this as 
hz is to enter some of the more strictly 
civil engineering lines of progress His 


course in shop engineering is, therefore. 
made substantially shorter than, for exan 
ple, his course in field work. ‘This is not 
because of themselves one of these lines 
is considered to be of itself of greater o1 
less importance; far from it: but for tl 
reason that for the requirements of civil 
engineering it 1s more necessary the 
graduate be familiar witl eld work i 
all 1ts many phases than wi shop prac 
tice, and as in a four vears irse there 
is not the time to go deeply into every 
thing offered, he is compelled to magnif\ 
some subjects and minimize others 
In the case of the graduate from 

course in~ mechanical or electrical engi 


neering, his large opportunities are likel) 
to the rf 
and training 


manufactures 
different 
So 


be found in line « 


is materially 


his 


from the civil-engineering student in 
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1 shop course for engineering 


the several subjects of patternmaking, 
forge practice, foundry practice, boiler 
and engine-room training, and machine 


shop efforts are not weighted by their im 


a means of developing skill, 


pertance as 

but according to their relative importance 
to the graduate as an engineet In most 
of our machine manufactures, as, for 


1 


and dynamo building, the 


nanufacture of the various lines of ma- 
chine tools and the thousand and one 
other machine lines, the machine shop and 
the employed machinist become the man 


cer’s largest c Hundreds of em 
pl 


the 


ncern 


yyees in the machine shop to dozens in 


others is the usual rule, and the man 
er’s ability to handle the machine-shop 


problems as they arise must come prom 


inently to the front or he is a failure as 
far as that business goes 

[he shop training which comes next 
after the machine shop in the manufacture 
of all machines made from cast metal in 
part or in whole is the foundry training 


\s a 


of machinery 


fact, the foundry end of some lines 


manufacturing is far more 
the 


important to the business than ma 


In 


al shops when arrang 


chine-shop side, but is not nsually so 


weighing the sever 


7 of sl these 


Oop 


coursé [ 


should, tl 


engines 


ring, 


ierefore , receive the larger 


consideration, and the arrangement should 


be in the following order of importance 
Machine shop, foundry, pattern shop, 
boile1 d engine pra “tice, f roc work, 
with the machin p occupying one-half 
of the total time devoted to practic« As 
I have already said, not for the reason 
f its being dithcult to comprehend 
hut on account of its value as an engineer 
ing asset It should for this reason be 
taken during the closing years of the 
student’s course that he may better realize 
its importancs 

Springfield \las CASE 


Rigidity Test of a 24x24-inch by 
8-foot Planer 


Entropy, on page 935, Vol. 31, Part 2, 
brings out some interesting and valuable 
points, relative t my planer test, and I 
not hat in concl 1s10n. he states that “the 


planer seems to meet requirements very 


well,” which is true; but is this the best 
that we can do? In my reply to Mr. Dorn- 
birer’s remarks I cited a case of a con 
siderabk ving of time in the finishing 
of some valves, due simply to putting the 
york on a m igid machin 

The flat turret we have now, is a 

st exceller x ple of progress, along 
the line of rigidity: most « s can re 
member operating the turret of 10 or 15 
vears ago, with its long overhanging tools, 
nd their centers quite a distance above 
the turret base; s we were able to get 
economical and accurate results Some 
turret-lathe builders were satisfied with 


that design, because it gave good results; 


others believed still better results could be 


students, 


-isV 
obtained and started to get them “ 
have the flat turret; Ten years hence, w 
may have a radical improvement over tl 
present machine in this line, and this be 
cause some designer believes tl present 
flat turret can yet be mad etter to 
[he same argument applies to t plat 
or any other tool or line of w 

In connection with the bull-wl ft 
as Entropy well questions, | have no ev 
dence that the deflection was proportional 
to the depth of cut; with a it ; inch 
deep, the bull-wheel shaft ga 
flection, and increases were as already pr 
sented ; some of the factors, such work 
manship, in boring the bull-wheel shaft 


bearings might eliminate spring, but | am 


inclined to think that adj de 
sign ef the supports a nds of 


an ustiment 


t the outer 


the shaft would very materially reduce the 
deflection here 
The remarks concerning the head an 


cross rail are logical, and need no com 


ment on my part, further than such 


has been presented 
to th 


some le 


de tle ctions, 
Mr 


may 


Relative housing 


wrote at ngth in reply to 


Dornbirer’s letter and possibly there 


be something there which will answer the 


questions in the mind of Entropy; there 
appeared to be a deflection her en wit! 
the rail set low 

Another test on a pl iner, set oun 
concrete foundation would b ] 
though there is good reason, in my mind, t 
believe that the housing detiect ice 
similar conditions would not be mu dif 
ferent: at the same time | beliey nany 
other readings would be changed n 
what. One of the things whicl test 
shows, is, that even moderate sized p ers 
should be set on a good found a 
very common practice, as we al \ 

Relative to drawings and detailed di 


: } +} 71 . ? 
mensions, I am unable to give em, and 


if Entropy has been in the mimerc 


will appreciate 


field, I think he 
after all, are they necessary for the pul 
pose in mind when the test w 
Here was a modern planer. Unde 
ple test it showed certarr weak! 
Entropy is a planer builder; he see 
test and notes the results, he |! 1 
of the machine, knows t ‘ 
modern tool Will his machine Ive 
good or better results / Lest it by i 
simple or elaborate method ng 
same or by different methods, note t 
fects, and proceed eliminate them al 
practical lines 

The purpose of the test, w 
an interest in, a1 how i . 
pensive and simple methods, ) 
many of the weak points 1 
shop practice. Knowing such, it 
ter of guess work to improv et 
ods: at the same time the remark f both 
Mr. Dornbirer and Entropy are ot great 
value in connection with the test they 
give other view peints to be considered 


by any designer in this particular 


Williamson, Pent TAMES A. P 
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A New Emery Testing Machine 


Many of our readers, including all of 
the olde 


wide 


ones, will recall the world 


interest which accompanied the 


building and installation of the Emery 


testing machine at the Watertown arsenal, 
] 


thirty years ago, and all will be interested 


in the story of the proposed new Emery 


machine which we publish on another 


page. In its day the Watertown machine 
was, in the matter of capacity, as great a 
record breaker as this new machine will 
be, and while others have since been built 
Watertown ma 


Ol vreatel power, the 


chine, considered as an instrument of pre- 


tl if the smal 


cision, is, with the exception 


ler machines which have since been built 


on the lines laid down by Mr. Emery, 
unique, as it was when tinished Phe 
weighing mechanism of tl Watertown 


machine, which it will be recalled has a 


ipacity Of SoO,000 pounds, 1s graduated 


to read to single pounds, and it will weig 


the force necessary to bre ik l single hair 
st as readily as tl required to break 
bar of metal requiring its full capacity 
lt is, we believe, well within the truth t 
that. relatively speaking, no emist’s 
balance is as delicate an apparatus as this 
machine, while, wit ill this delicacy, it 
| s been 1n « tit e” thirtv vears 
without impairment Whe nished 1 
was, as it still is, one of the greatest of 
mechanical hievements 
The spur which has led to the present 
undertaking is, of urse, the lamentable, 
not to sav disegraceful, failure of the 
Quebee bridge—the most monumental dis 
ter in the history of engineering—whicl 
brought discredit upol \merican 
engineers a engineering, both at hom« 
d abroad degre vhich is of na 
tional mice Contemptuous comments 
upon not only American bridge engineers 
but pon the entire \merican svstem ot 
bridge constructi | scarcely vet 
ee ised Il) ¢ I eure peal contemporaries, 
and, much a me may winee under their 
unsparing lash, there 1s, in the light of the 
colossal failure at Quebec, little that can 
| ud n ep Something ma how 
‘ eT ye clone wm t] . = mething is to 


build this machine 


It is undoubtedly true that behind all 
questions of personal responsibility for the 
Quebec fiasco is the fact that engineers 
which they 


do not have the knowledg 


should have of the strength of large com 


which has heretofore 


pression members, 


been estimated by a process of exter 
polation from the results of tests of mem 
bers of sizes which come within — the 
capacity of existing testing machines \s 
set forth in the article published elsewhere 
the Watertown machine demonstrated this 
process to be unsafe even in the case of 
simple tension members. Those who un 
derstand the obscurities of even the theory 
of complex compression members will not 


need to be told that it 1s still more unsafe 
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with such members, 


colossal pile of scrap on the banks of the 
St. Lawrence river is enough to demon- 
strate the crying need of this machine. 
Since it is clear that its construction 1s 
impossible by private enterprise, and since 
the mattér is of national importance, it is 
clear that the Government must undertake 


the work if it is to be done at all. If pre 
cedent is needed, it is ‘supplied by the Gov 
ernment construction of the Watertown 
machine 

\s a national enterprise, no less than as 
a means of removing a stigma on Amer} 
can engineering which cannot be other 
should 


wise accomplished, the machine 


be built It is highly desirable, as the 
rticle published elsewhere points out, that 
the bill be passed during the present ses 
sion of Congress. This can be materially 
issisted by calling the attention of mem 
hers of Congress to its importance, and 


reader of this paper should writ 


+ 


to his Senator and Representative t lat 


every 


effect at ene 





The Coming Influence of the 
Automobile on Machine 
Tool Design 


Those whose memory of things m 
chanical goes back to the days of the bicy 
cle boom will recall the great 
manufacture of 
had upon the development of machine 
tools Pine 


the bicyvele to mechanical progress was the 


commanding contribution of 


ball bearing, the manufacture of which 


1 1 


has developed into a large industry tn 


volving numerous new tools and = pr 


CESSES lo specify other devices of funda 
mental importance, it was the manufacture 
of bievele hubs which made the torming 
tool and the oil-tube drill common apph 
ances in the machine shop. These devices 
were not, of course, originated in connec 


tion with brevele manufacture, but thei 


use had been very restricted, and it was 


bicvele manufacture that their 


through 
generally known and 
\nother 


machine-shop practice, which 


p ssibilities became 


their use became common 
feature ot 
received tremendous impetus through the 
same influence was the turret lathe, both 
plain and automati soth of these ma 
chines were, of course, already common, 
but their use in most shops was restricted 
to screw and stud making with a limited 
application to larger work, and it is un- 
questionably true that their position as a 
recognized part of the standard machine- 
shop outfit dates from their wide adoption 
in bievele manufacture 

The automobile today is, apparently, in 
about the position of the bicycle at the 
time when the diamond. frame and _ the 
pneumatic tire had been accepted as final 
machine 


and leading features of the 


Judging from the machines which may 


now be seen at any automobile show, they 


while to others the 
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at 
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have reached standard stage so far as at that page, and should have read, “The week to conti hi investigati rf 
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” 2 James F. Murray has been appointed 
development Unless : , Cl » 3 

: superintendent of the can department of ' ; : 
fault, this stage is ‘ ; ions Wel nted ina 

: the Pacitic Coast Condensed Milk Com : : 

automobiling building is, paper d befo ist 
pany, ot Kent, Wasl , 


ish state of rapid 


ali indications are at 


now passed and 


to become automobile manu 


led to ask 1f the influ Harry I 
tool devel son and Herman H on have been py 
admitted as partners in the firm of Whe« 


lock, Lovejoy & ¢ New York and Bos 


from this on, 
= Bane teed GS Rabin 
facture. and we ars Stimpson, Edward S. Robi 
the bicvele in machine 


by the auto 


ence of 





opment is to be repeated 


mobik 


fo us this would seem to be not only '" 
reasonable but reasonably sure, and when Harry M. Chamber! rin supel oa 
the simplicity of the bicycle is contrasted imtendent it ‘ Middletows Silver Willie ¢ betes plaineeti oe 
with the complexity of the automobile it ©Cempany | ent engi ’ ) P Wot 
will be seen that the possibilities which Meering force of J. W. B Il, New York o Mr. Q 
OW Opel Pp e far greater than t S¢ City " ; be 


whi XIST ee the early stages t bicy ( rl \ Sy ; 
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THE 


A Boring Machine with a 
6! /2-inch Spindle 

This is an machine in 

every way, having a spindle 6% 

diameter, 

for a distance of 72 inches, either by hand 

et power, 
The construction of the spindle bearings 

Fig. 2, the 

cast-iron quill by the taper 


extremely large 


inches in 


which can be fed into the work 


and fast or slow, as desired. 


is shown in spindle being 


guided in the 
bushings at the ends, 


and driven by a key 


in the usual manner. The front bearings 
are 12 inches and the rear 1034 inches in 
diameter, both being 12 inches long. The 
spindle is fed from the back end, ball 


being provided for feed 
The quill runs in taper 


thrust bearings 
in both directions. 
bronze bearings which are adjustable, as 
shown, and which are provided with anti- 


LATEST 


speed gearing, which will be shown later, 
the larger being 48 inches, 2 pitch, 434- 
inch face and the smaller 23% inches, 3 
pitch and 3'4-inch face The feed is taken 





FIG. 2 SPINDLE QUILL AND GEARS 


from the gear at the back end of the spin 


dle quill 


INFORMATION 


bearings 
which forms the 
joints, 
construction. 
» of from 2% 
table, 
tween the out-board bearing and the spin 


range 
the 


dle 
feet 
The 


counterweighted to prevent binding upon 


the 


adjustment 
ball or roller-thrust bearings 
and are 
all times. 
buckle. 


adjusting the 


and 


in diameter 
14-inch 
hand-operated 
bronze 


wheel 


moved by means of 


gear 1S 


column 
provided for both vertical and horizontal 


for 


carried in a large casting 
head, being without 
an exceptionally rigid 
The spindle has a vertical 


» feet to 10% feet above 


are 
and, 
makes 


and the greatest distance be 


13 feet, with a minimum of 4 


rear end of the spindle guide is 


Steel graduated strips are 


All screws have 
at each end, 


as to be in tension at 


operating 


so designed 
This prevents any tendency to 
The screws for elevating the head 
columns are 4 inches 
and have a square thread of 
Both of these have a 
adjustment, and 


lead. fine 
have 
with a worm 
The 


a crank while 


nuts in connection 


hand movement. head is 


a ratchet 


5 





friction collars and lock nuts for securing The large clamping collar or bridge is 
the adjustment. The two gears at the provided to be attached to the large spin- 
front end of the quill give it its fast and dle gear to give a rigid backing when a 
slow motion in connection with other milling cutter 1s used. The spindle-quill 
4 
‘hy 
( ter of Spindle Highest Position 
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lever is provided for moving the c 


The worms act as a lock to prevent turn 
I 


ing except by hand as require« 


All 
from 


movements but one are 
the 
fastened to th head 
the 


feeds for milling which is 


platform, whicl s 


operat r’s 


and moved with it. 


only exception being the change of 


accomplished at 


the rear end of the column bed 

The spindle is driven by a_ 13-hors¢ 
power I to 2 variable-speed mot whicl 
gives speeds from 1.35 to 85 revolutions —— == pn 
per minute, these being suitable for diam ) } One | 

k+ ff iy? ie | 
(Ccnampananemvan — fr 3, KT 
pps TT eH 


Vy 
= 














|  onanEnnneeneennad Qa.yc 
_ - wees a - -~ —— 
/ 
: bi) 
FIG. 3. THE GIBS AND BED CONNECTION r 
eters from 1% to 84 inches at a cutting fa.) 
speed of 30 feet per minute. The gearing iy — 
ratios are 11 8, 28, 67, 158, and 372 to 1 aT | ls 1 eee | 
Fig. 3 shows the end of the bed and — a el [| ———— 
the method of guiding the column upon ~ \ We / 
the bed and the head upon the column : 
This method of side gibbing gives very 
r 
long guide compared with width of guide, 
and overcomes any cramping action. The 
other side is simply bearing surfac lHe SprinpLte Fer 
The joint between the end of the plate hes re d fro 
and the bed is also shown at A. It con* rear end of the spindle quill tl 
sists of two angular slots, clamping or re always in direct ratio of 
holding between them several short cylin From the quill the drive goes 
drical keys he bolts are close t nd clutch betw g nd 2, Fig 
above and below the keys This joint is is keyed to the shaft, the g s being |] 
for the purpose of alining the spindle on it. Wher lutch is throw: 
with the top of the platen, is of the hinge left, gear 1 dri 3 and tl 
type, and is covered by a patent gears at the right The sm 
lt 
it ov 
} . 
— 
10 4 — 
' 
‘Sliding Gea 
a: = p — Reversia 
LS] #2 |_ <a 
4 ) Fee 
. ] ] Friction -—-4 
= 
t t | 
TY 
aN = En 2 Eas J 
. V4 | 
; i | 
i : HAD] | 
me i ot 4 — ie — | , 
ie ee | Le sows [9 
— et | 
End of i \ hice | 
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delivered to also be run in oil as the base is provided versed the friction takes hold, quickly and 


from here to. with a suitable reservoir and the drip can quietly, and saves the reéngagement of the 


} } 


friction above or x returned to 1t This is one of the positive clutch This is being made by 


right. These -largest machines built by Beaman & Smith, the Wells Brothers Company, Greenteld, 


behind the boring Providence, R. | Mass 





rew and with 


thrown out, th Tap or Die Holder Large Gang Punch 





feed for the 


0.008 to O.75 


spindle and the This is a combination of a positive and [he punches and dies in this machine 


, a 
holes to enabl 


sing a bar by hand 


S feet per friction clutch. the former being used for can be arranged for either universal or 


driving the tap or die during the cut, and independent adjustment, the machine 
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Direct motior 
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ws itonlf e latter 1 vacking it off. The positive shown being equipped for automatically 
ch 3 un into Clutches are of hardened steel securel clamping narrow bars or. strips Kaci 
8 transmits fastened in place in both the slee ids machine is provided with a stripper prop 
d screw di huck spindle, while right behind tl rly designed for the particular work f 
Slice pe SItive lutch ts roller-friction clute!] which it is to be used 
W \ fast which can be se vitl roller in place Phis machine ts also built with the sam 
a leiiide In operation the positive clutch drive utomatic clutch that is used on the heavy 
- e tap « (| il 1 pulled out of gate shears of the same make It is built 
from clut tion by stop located at tl proper in several sizes by Bertsch & Co., Cam 
ept ( vl mia e is ft dge Cit Ind 
ARIF 


worn 
centers tabl 
wet r] 
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shox ri} 
ring und tl 
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Single Phase Motors for Machine 


Tools 


This is an induction motor having a 
commutator mounted on the rotor shaft 
and connected to the rotor winding. Start 


ing with the machine at rest, brushes in 


pairs, cross connected through a low ri 
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all the time As the torqu 


varies directly as 


in service 
of alternating motors 


the square of the applied pressure, wid 


speed variation mav be obtained by var) 


ing the voltage applied at the motor tet 


[hese motors are manufactured 


Wagener Electri 


Company, of St. Louts, 


minals 
\lanufacturing 


\lo 


by the 





Self Starting Devices for Alternat- 
ing Motors 


Lhe Cutler- Hammer Manufacturing 
Company, Wilwaukee, Wis., has brought 
it { \« T\ complet line Ot ck yices l 
starting alternating-current motors witl 
ut danger of injury to the motors 
therwise interfering with the perati 

the circuit Phe re s nged tha 
I] the ess peratiol 1 ertor | 
utomatically and = includ e typ 
starters for single or multiphase mot 
f various kine vddition 1 : 
( have ali I at switches fo 
iti lly thr v Iter t1 
tors connect« Wit ul! ) vhe1 
liquids in the t : yredeter 














sistance condu iP up 
mutator, temporarily short-circuiting niaeatigiaidimeenetel 
- weline nal ra opine Pe sr ones : . a 
rotor winding and developing Using up Twist Dnils with 
powerful starting torque n tl repul 
Broken Tangs 
f10n principi On ming 1 Loa ' 
speed, by the operati rt ) automat 
centrifugal governor the individual see 1] companving illustration 
ments of the commutator are all positively some new appliances by the Standard || 
connected together, thereby transforming Company, of Cleveland, O., tor usin 
the rotor winding to the = squirrel-cag: twist drills of which the tangs have | 
form: the motor then continuing as a broken or distorted Fig. 1 shows thet 
induction type machine. The governor at economy tang gage, which when slipp 
the same time removes the brushes from over the shank of drill with a broke 
contact with the commutator to save wea! ing as shown provides means tf 
It is not injured by closing or opening ing a new tang rrect mm si nd p 
the switch at any time regardless of speed n which may then be shaped v 
or load conditiohs. If the power service planing, filing or grinding as show! 
should fail for any reason, the motor ri Fig. 2 
turns to the starting condition, and picks suit t ulitated drill 
up its load when the power comes on economy short et d sle« ‘ 
FIG, 2 
a, 
2 EE 
FIG. 3 FIG. 4 
rHE ECONOMY SHORT SOCKET, SLEEVE AND TANG GAGI 
again, without the assistance or attention in Figs. 3 and 4 are provided These ar 


of the operator 


They are furnished for all lencies 


Ireq 
from 25 to 140 cycles and in various sizes 
from one forty 


quarter horsepower to 


horsepower capacity. Their variable-speed 
motor differs from the constant-speed mo 


tor, principally, in that it has a commuta 


tor of the horizontal type, which remains 


similar to the regular sockets and sleeves, 


but have the d1 slot lower down and 


Ie 


4 


suit the new tang 


sockets and 


dimensions to 


of larger dimensions to 
he 


sleeves are of the regular 


shank of the economy 


and sleeves It 


observed that the 


t] +} 


and stronger than th 


standard seckets 


fit the 


will be new tang is 


heavier old one 


Wood Working Vise 
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handle with the ball on the end being 
raised sO as to rest on the hook when the 
machine is idle and be dropped to the 
position shown when in use 

In the idle position the head is raised so 
as to be out of contact with the driving 
belt and, as shown in the illustration, it is 
brought down so as to secure the desired 
tension for driving the grinding wheel 
The upper half of the arbor bearing is 
cast solid with the frame, while the re- 
movable cap is on the bottom so that the 
belt strain comes on the solid casting in 
stead of the cap screws of the bearing. 

The spindle is 22 inches long and the 
wheels are 14 inches apart. Wheels from 
3%4x6 to 2xI2 inches can be used and a 
surface attachment can be supplied to go 
over the top of the wheels. This is being 
manufactured by William M. Nicholls, 
253 Broadway, New York City 





A Threading Die Sharpener 





We illustrate herewith a new die-sharp 
ening machine for sharpening bolt-cutter 
dies, giving them the proper entrance and 
correct clearance. It enables each die in 
a set to do an equal portion of the work, 

















4 THREADING DIE SHARPENER 
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resulting in better threads, and in greatly 
increasing the life of the dies. It will 
sharpen any size or type of threading die 
on the market. 

The machine is simple in design, and 
can be handled by an inexperienced opera- 
tor. A 6-inch wheel is used, which can 
be redressed to 3% inches without affect- 
ing the machine’s operation. A suitable 
chart is furnished for making the neces- 
sary settings for various diameters, and 
it is an easy matter to change from one 
size to another 

To secure satisfactory results from 
threading dies they must be sharp, with 
the cutting clearances correct; and to se- 
cure a maximum life, they must cut 
equally. This machine enables these re- 
It is built by the 
Company, Tiffin, 


sults to be secured. 
National Machinery 
Ohio 





Screw Cutting Attachment for 
Bench Lathe 


This shows a very simple and practical 
method of using a screw-cutting attach- 
ment in connection with the slide rest on 
a precision lathe [he gear support is 
clamped across the end of the bed at the 
end of the headstock, so that it can be 












—— 











FIG. I. SCREW-CUTTING ATTACHMENT 


easily removed, and at the same time any 
combination of gears can be secured with 
the least difficulty. 

Motion is transmitted to the slide-rest 
screw by the telescoping rod and two 
universal joints, the whole thing making 
a very substantial attachment for this 
work. It is made by the Elgin Tool 
Works, Elgin, Ill 
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Unloader for Air Compressor 


In the main portion of this device are 
two cylinders with pistons ground to a fit. 
The main piston connects directly with 
the air tank, and the weights are so ar- 
ranged ‘as to control the air pressure 
within the desired limits. When the maxi 
mum pressure is reached the weight rises 
and allows the main piston to move and 
uncover the ports which connect it with 
the smaller piston. This is moved in turn 
and connects with the air pressure from 
the tank, and this reaches the valves of 
the air compressor, completely unloading 
it. The variation between maximum and 
minimum pressures.may be from 4 to 20 
pounds, but experience has shown that 
about 6 pounds is the most desirable for 
general use. After the compressor has un- 
loaded and the pressure been reduced the 
desired amount, the weights overcome the 
air pressure on the main piston and allow 
the small pistgn to return to its starting 
point. The compressor then gets io work 
again, and in this way the air pressure in 
the tank is controlled without waste of 
power, as is the case when the safety valve 
is used on the tank 
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[he second or auxiliary valve connects THE LINK-BELT 
the unloading with the air 


tank so that its action is dependent en 


valve direct 
tirely on the pressure of air it contains. 

Name 
Address 


This can be arranged to control either the 
inlet or outlet valve of the compressor as 
Both cylinders and pis- 
of 
corrosion 


may be desired. When Reported 


made brass avoid Received Benefits 


for 


tons are to any 


chance They are being’ Reported Off 


made by the Hunneymen Company, Con- Cause of Disability 


cord, N. H. Conditions 


Name of Attending Physician, or Hospital 





Physicians’ Certificate Presented 


The Link-Belt Beneficial Society 


Visited (Date) 
Chairman 
By J. R. Suays FIG. 3. BLANK FOR RELIEF COMMITTEE 

It is a well known fact that a large num- 
ber of the manufacturing concerns in the 
country have adopted means of creating 
a personal interest of the employees with Total Paid Sick 
the work of the plant; club rooms, gym- _ Year _—sReceipts Benefits 
nasiums, libraries, etc., having been fur- to4) etd -* $ = +4 
nished by the companies for the benefit of 1903 2'422 61 1,412 71 
their employees. There are, however, ++ a oa? = ‘376 HY 
comparatively few cases of insurance and 1906 3,089. 21 2,071.48 
aid societies having been established in ———$$__—_—_—— - 
direct connection with the plant. Such  \.. called for 75c. to make $2.00. 


an organization as this has been running 
for time the Philadelphia and 
Chicago works of the Link-Belt Company, 


FIG. 4. CONDENSED REPORT 


some in 

and has proved a success in every way. 
It rightly named “The Link-Belt 

Yearly Beneficial Society,” and its object 


A distinctive feature of this particular 
organization is that it is decidedly a yearly 


is 


is the relief of its members during sick- 
would 
their 


such other disability 
prevent them 
usual occupation, and to provide for the 


burial of deceased members. This object 


ness, or 


as 


from attending to 


is accomplished by the payment of dues 


affair, inasmuch as it is dissolved and re- 
organized at the end of each year. In this 
manner, members in arrears, or those who 
have left the employment of the firm are 
omitted from the books and the new year 


is started out with a new sheet uptodate 





and assessments by its members, and by in every respect. The employees have 


the receipts or contributions from other full charge of the management, and mem- 


sources bership is not at all compulsory. There 
CHICAGO, 190. 

I hereby apply for membership in The Link-Belt Yearly Beneficial Society, and agree to be 
bound by the By-Laws of said Society 
Name, 
Address, 
Age, . Occupation, 

I designate as my Beneficiary under the By-Laws of said Society, 
Name, 
Address, 
Related to me as 

FIG. 1 APPLICATION BLANK OF THE LINK-BELT BENEFICIAL SOCIETY 

. 
POWER OF ATTORNEY. 
WHEREAS, I, have become a member of the Link-Belt Yearly 


Beneficial Society, and whereas, I am an employee of the Link-Belt Company, and expect as such, 
from time to time, to become entitled to wages. 

KNow ALL MEN BY THESE PRESENTS, That I do assign to the Treasurer of the Link-Belt Com- 
pany, in trust for said Society, so much of the wages which, from time to time, I may hereafter earn 
in said employment, as shall be necessary to pay all sums in which, as a member of said Society, 
I may become indebted; and I do nominate, constitute and appoint him my true and lawful attorney, 
for me and in my name, to demand and collect from said Company and to receipt for so much of my 
said wages as from time to time, hereafter, shall become necessary to pay the dues which may become 
payable by me by virtue of my said membership. 


In Witness whereof, | have hereunto set my hand and seal, this.. day of 
A. D. 190 
WITNESSES: SEAL] 
FIG. 2. BLANK FOR POWER OF ATTORNEY FOR MEMBERS OF LINK-BELT BENE- 


FICIAL SOCIETY. 


YEARLY 


(oF CHICAGO) 


247 


BENEFICIAL SOCIETY 


RELIEF COMMITTEE STATEMENT 


REGARDING 


By 


REPORT OF LINK-BELT BENEFICIAL 


SOCIETY. 


Paid Death | Members at Paid Divid- 


Deaths Benefits Dissolution ends 
l $ 207.50 220 $1.70 
2 488 .00 250 2.58 
4 1,077 . 51 278 *1.25 
3 800 . 00 297 | 1. 37 
1 329.16 334 1.95 
l 411.50 399 1.25 


OF THE 
OF PHILADELPHIA. 


*Thistwas the year two*men were killed on railroad; dividend was withheld and our assessment 


LINK-BELT BENEFICIAL SOCIETY 


are, however, very few of the employees 
of the plant who are not members. 

The initial cost of this society, which 
was nominal, covering printing expenses, 
After 
it was well established, all the current ex- 


etc., was assumed by the company. 


penses were paid out of its own treasury. 

Entrance to the society is made in the 
following Each employee on 
ut an application blank, 
When 


this is received he gives to the treasurer 


manner : 
joining makes 
which is furnished to him, Fig. 1. 


of the company the power of attorney, 
Fig. 2, authorizing him to take from his 
(the member’s) weekly wages, the sum of 
50 cents for that current week (initiation 
fee), and 10 cents per week for 49 weeks 
thereafter (dues). This is the expense to 
each member, who receives in return the 
full benefits of the society as outlined in 
its by-laws. 

In case of sickness or disability, a re- 
port is made to the relief 
Fig. 3. The member is then entitled to the 
sum of $5 per week, in case he has been 
away from his work for seven consecutive 


committee, 


In event of the death of any mem- 
ber of the society, a special assessment of 


days. 


$1 per capita is made, and the amount thus 
amassed is paid over to the beneficiary 
designated on the application card 

The only expense attached to the organ- 
ization is the salary of the treasurer, $4 
per month, the secretary $2, and $1.50 to 
the three of the investigating 
committee. the above amounts 
there is the carfare expended in visiting 


members 
Besides 


the sick, and the printing expenses. 
All the officers of the 


society are 
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the 
this board, 


selected by the members with excep 
tion of the board of trustees; 
consisting of seven, being selected by the 
president of the Link-Belt Company. 

a month previous 


ther 


At a stated meeting 
to the annual dissolution, after all 
business has been transacted, the trustees 


take 


societ\ 


preliminary action forming a new 


The second Tuesday in January, 
after all indebtedness has been settled, 
the amount the 
divided pro rata among the members who 


remaining in treasury 1S 
may be in good standing upon the books 

Fig. 4 a detailed report covering 
the first of the Philadelphia 


branch of this society, and gives a good 


show 5 


SIX vears 


as to what good an organization of 


idea 


this character can accomplish. 





A. S. M. E. Monthly Meeting 





he next monthly meeting of the Amer 


ican Society of Mechanical Engineers will 


be held on February 23, the fourth Tues 
day of the month instead of the second 
Puesday as usual fhe subject of the 
evening’s discussion will be “Safety 


Valves,” introduced by a brief paper by 
Frederic M. Whyte, general mechanical 
engineer of the New York Central lines 


\lr. Whyte will discuss the principles. of 
the steam 


boilers with special reference to 


application of safety valves to 


locomo 


including questions of design 


tive practice, 
and construction, and the requirements 
and limitations of valves. His paper will 


a general discussion cov 


he 


ering 


followed by 


marine and stationary practice and 


conditions existing in connection with low 


pressure heating boilers 





The Black Oil Finish on Steel 


id the market 


It is also known 


Many articles are found in 
with the black oil finish 
as the burnt oil finish. It is a finish quite 
extensively used on hardware, particularly 


like 


implements 


chis¢ ls, 
While 
there are several methods of producing it, 
according to the Brass 


mechanics’ tools, wrenches, 


pliers, and similar 
one of the best 1s, 
World, the following: 

The article to be finished is heated in a 
then 
lard oil) 
removed the 
After this has 
been done it The 
oil must be kept cold when a large number 


furnace, to cherry redness, and 


oil (preferably 


then 


plunged into 


The article 1s and ol 
burned off in the furnace 
is immersed in water. 
of tools are to be treated, as the heat will 
cause it to burn. After the immersion in 
water, the surface will be found black and 
protected against rust. In order to bring 
out the best surface, a light film of linseed 
oil is applied to the article, and the excess 


then wiped off 
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A Chuck Repair 


H. PERKINS 


On some forms of semi-automatics for 
the chuck 
back geared, by a pinion meshing with a 


G 


heavy work is driven, when 
gear whose teeth are cut into the peri- 
phery of the body of the chuck proper 
When these teeth wear out it often means, 
in the average shop, the expense of an 


chuck. The 


figure shows in partial section at 4B a 


entire new accompanying 
method which has been used for repair- 
ing such a chuck, and in the particular in- 
stance noted, no less than four composi- 
tion gears have been worn out since the 
first repair was made. The machine was 
semi-automatic turret lathe of Conrad 


4 Cap Screw 
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\ CHUCK REPAIR 
son’s design built by the American Turret 
Lathe Wilmington, 
The gear in question was of 4 pitch and 
$1 teeth. The body of the chuck was first 
turned with two of the 
dimensions given. A composition ring of 


Company, Delaware. 


down shoulders 


corresponding section was cast, turned, 
and the gear cut upon it. This ring was 
fastened to the body of the chuck, as 


12%-inch cap screws counter- 
with the back of 
Repairs of this character are the 


shown, by 
bored with heads flush 
chuck. 
sort that are apt to be neglected by a 
busy foreman who with much less effort 
and thought can place an order for a new 


chuck. 
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An interesting series of tests are in pro- 
gress at the engineering experiment sta- 
tion at the University of Illinois to pro- 
vide a definite record as to the practic- 
ability and economy of electric cooking. 
The tests, which are expected to extend 
over a period of about three months, will 
aim to demonstrate that electricity is pref- 
erable to other fuels in cooking for an 
average family of six persons. The neces- 
sary cooking ovens, boilers, pots and even 
electric flat irons have been installed. 





Business Items 


The mechanical engineering department of 
Agricultural and Mechanical College of 
College Station, Texas, is overhauling 
catalog files and wants from 
manufacturers. 

The 
Ill., reports 


ithe 
‘Texas, 
its catalogs 
Chicago‘ 

sockets 


American Specialty Company, 
that its ‘“Use-Em-Up” 
are in use by the United States government in 
27 places, by the Canadian government in 6 
places and 2 places by the Mexican government 

The Blanchard Machine Company, Cambridge, 
Mass., is very busy on contract machine work 
and has just built a two-story addition for its 
general offices and drafting room, enabling it to 
use the room in its works formerly occupied by 
these departments for additional machine room. 

W. I. Reich, mechanical engineer, of Pittsburg, 
has opened an office at 245 West 24th street, New 
York, and a shop at 11th avenue and 23d street, 
New York. His specialty is welding engineering, 
which capacity he installed in the last few 
plants and 


in 
years several oxy-acetylene welding 
some electric arc welding outfits. 
Announcement is made by the Standard 
Rvuller Bearirg Company, Philadelphia, of the 
of F. M. Germane, formerly 
manager, as assistant general manager 
the company; T. J. Heller as sales man 
and F. W. Lawrence as Western repre 
the latter with headquarters at 


vppointment 
sales 
of 
ager, 
sentative, 


Chicago 





Business Opportunities 


4. B. Stevens, Stuttgart, Ark., will construct 
canning factory. 

Frank Rouse, Augusta, Ga., will establish 
canning factory. 

The Bessemer (Ala.) Soilpipe Company will 
double*capacity of plant. < 


Tampa (Fla.) Foundry and Machine Company 
will install electric power plant. 

Campbell Iron Company, St. Louis, Mo., will 
erect foundry to cost about $50,000. 

The Stout-Parke Foundry and Machine Works 
Carthage, Mo., will rebuild burned plant. 

The Muhlenberg Machine Company, Dayton, 
Ohio, has been granted permit to build a factory. 

Whitney & Son, Philadelphia, Penn., wil? 
erect a $4,000,000 pulp mill near Bryson City, 
N.C. 

The Sanitary Can Company, Frankfort, N. Y., 
has had plans prepared for a box factory to cost 
$20,000. 

Williams Bros. Mfg. Co., Glastonbury, Conn., 
making will erect an additional 
factory. 

The I. X. L. Pump Company, Philadelphia, 
Penn., is having plans made for an addition to 
its plant. 

Cc Mw. 
will install 
capacity 


silverware, 


Ala., 
daily 


Birmingham, 
2000 feet 


Dunning & Co., 


sawmill of about 
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Wooden- 
causing 


Canisteo (N. Y.) 
by fire, 


The plant of the 
ware Company was destroyed 
a loss of about $50,000. 


The Erwin Cotton Mill Company, of Durham, 


N. C., will erect another mill at Durham or Duke 
which will employ 1000 hands. 

A. C. Elder, Watkinsville, Ga., will rebuild 
machine shop recently burned. Will install 
wood and iron working machinery. 

The pattern shops of the Pittsburg Steel 
Company, at Monessen, Penn., were destroyed 
by fire. Will be replaced at once 

The Upson Manufacturing Company, of 
Thomaston, Ga., will build mill for the manu- 


facture of cotton yarns at Forsyth. 

The Denver, Northwestern & Pacific Railroad 
Co. is to build machine shops at Hayden, Colo. 
Over $1,000,000 is to be expended. 

The Hendee Manufacturing Company, Spring- 
field, Mass., is making arrangements to erect 
an addition to plant The company builds 
motorcycles. 

The Arkansas, Louisiana & Gulf 
said to be preparing to build roundhouse and 
shops at Hamburg, Ark. J. M. Parker, Monroe, 
La., general manager. 


Railway is 


The Pacific Coast Condensed Milk Company, 
Kent, Wash., is building plant for the manu- 
facture of cans, which will have a capacity of 


600,000 cans per day. 


It is stated that the Chicago, Rock Island 
& Pacific Railway will build repair shops and 
roundhouse at Crowley, La. J B. Berry, 


Chicago, chief engineer 
Baldwin Locomotive 


contemplating 


the 
Penn., is 
portion, if not all, of 


It is reported that 
Works, Philadelphia, 
the removal of the major 
the plant to Eddystone. 
Foundry and Machine Works, 
establish plant for 
Will install 


The Enid (Okla 
incorporated, will 


implements 


recently 
the manufacture of 


lathes, drills, planer, etc 4. C. Lang, president 
H. L. Gilman will soon begin the erection 
of a large machine works in South Boston, 


Mass., for the manufacture of hydraulic elevators, 
engines, valves, plate and structural iron work 
Will place orders during March and April for 
of $50,000 or more 
Place, Brookline, 


the amount 
Linden 


machinery to 
Present address is 26 
Mass 
The Agricultural and Mechanical College of 
Texas, College Station, Texas, will 
its shops and laboratory new equipment, in- 
cluding machine tools, laboratory testing appar- 
centrifugal pump and 
like catalogs for files 


department mechanical 


need for 


compressor, 
motors. Would 
Prof. E. J. Fernier, 
engineering, should be addressed. 


atus, air 
also 


The Navy Department, Bureau of Supplies 
will 


and Accounts, Washington, D. C., open 
the following bids: Feb. 16—drawing instru 
ments (schedule 901), steel wire nails, steel 


wire rope, spikes (schedule 903), composition 
rolled bronze (schedule 


nuts (schedule 906), 

906), steel forgings (schedule 904) ; Feb. 23 
blowers (schedule 923); March 9—hacksaw 
blades (schedule 915), brass bolts and nuts 


(schedule 916). 





New Incorporations 


The Standard Steel Company, Cleveland, Ohio, 
has been incorporated by T. G. Williams and 
others. Capital, $40,000. 

The Broughton Bolt Company, Cleveland, 
Ohio, has been incorporated by John_S. Brough- 
ton and others. Capital, $50,000. 

The Novelty Woodworking Company, Dayton, 
Ohio, has been incorporated. Capital, $10,000. 
Incorporators, C. ‘\atterman, J. H. Green, etc. 
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Illinois Metal Novelty 
Ill., to manufacture and 
Incorporators, Geo. E 
and Wm. H. Feindt, Jr 


Company, Chicago, 
deal in metal articles 
Mueller. J. G. Kellogg 


Chicago Metal Supply Company, Chicago, 

Ih Capital, $10,000 Incorporators, E F 

Parr, L. L. Samp and A. D. Mackay Will 
" manufacture metal castings 

M. & W. Brazing Co., New Haven, Penn., 

to braze steel and other metals. Capital, 

$100,000. Incorporators, A. G. Myers, Albert 


Hooper and Joseph Whitaker 

The Landgraf Machine Company, Mishawaka, 
Landgraf, W. A 
$10,000. Will 


Ind., incorporated by John P 
Cook and A. M. Cook. Capital, 


manufacture and repair tools 


The World Machine Company, Irvington, N. J., 
incorporated with $250,000 capital Will manu- 
facture vending machines. Incorporators, H. M 
Brown, F. W. Mills, E. J. Forhan 

The Auto Car Manufacturing Company, 
Buffalo, N. Y. Capital, $50,000. Incorporators, 
G. W. Atterbury, G. D. Pratt, E. B 
Will manufacture automobiles, etc 


Green, et 


Press Equipment Company, New York 
Capital, $250,000 Incorporators, 8. T. Walkup, 
A. S. Goodwin, A. L. Squiers and others. Will 


manufacture rotary printing presses 
Eberman Auto Appliance Company, Chicago, 

Ill. Capital, $15,000. Incorporators, J Ww. 

Eberman, E. T. Wilson and W. O. Eberman 


Will manufacture vehicles, tools, et« 
McEnhill Manufacturing 
Mich. Capital, $20,000. Incorporators, 
M., J. M. J. and A. I. MecEnhill Will 
facture wooden and metal furniture 
William B. Burke 
Rochester, N. ¥ 
heavy hardware, iron and steel 
Incorporators, William B. Burke, 8S. M 


Detroit, 
Thos 
manu- 


Company, 


Iron and 
incorporated to manufacture 
Capital, $50,000 
Hall, et« 


Rochester, N Y 


Steel Company, 


Rochester Can Company, 


has been incorporated. Capital, $50,000.  In- 
corporators, M. E. Gray, J. A. Byers, J. D. 
Lyon. Will manufacture cans and metal goods 


Metal 
smelt, refine and 
$100,000. Incorporators, E. C 
R. Coates and F. W 


Gates, N. Y to 
metals. Capital, 
Hazard, George 
Reidenbach, of 


Genesee Company 


manufacture 
Rochester. 


The Treaveller Automobile Company, Evans- 


ville, Ind. Capital, $25,000. Incorporators, 
Harry Stinson, Jacob Haas, Adam Brown, and 
others. Will manufacture and sell automobiles. 


Kellogg Manufacturing Company, Rochester, 


N. Y. Capital, $25,000. Incorporators, G. W. 
Kellogg, J. F. Weller, M. R. Anstice. Will manu- 
facture automobile tires, pumps, gages, valves 
etc 


Automobile 
$125,000. Incorpor- 
Switzer and F, M. P. 

automobiles, car- 


National Association of 
Newark, N. J. Capital, 
ators, F. H. Ramsdell, J. F 
Pearce. Will manufacture 
riages, etc. 


Owners, 


Interborough Auto Repair and Supply Com- 
pany, Cold Spring, N. Y. Capital, $15,000 
Incorporators, F. A. Verdon, Daniel McElroy, 
John Roberts. Will build automobiles and 
electric cars, 


Weaver-Ebling Automobile Company, New 
York. Capital, $25,000. Incorporators, R. H. 
Weaver, R. W. Ebling, H. H. Pennock. To 
establish garage and manufacture and deal in 
automobiles, etc. 


The Enterprise Planing Mill Company, Lin- 
coln, Neb., has been incorporated to manufacture 
store and office fixtures. Capital, $25,000. 
Incorporators, H. A. Stevens, W. H. Kingery 
and N. H. Bedell. 


Manufacturing Company, Mata- 
wan, N. J., has been {incorporated. Capital 
$300,000. Incorporators, R. Wellman, J. C. 
Connell, etc Will manufacture dynamos, -mo- 
tors, batteries, etc. 


The Levett 


Architectural Iron 
incorporated to manufacture 
products Capital, 
McIntyre, J. | 


The Lincoln 
Rockaway, N. J 
iron, steel 
$25,000. Incorporators, F. P 
Neylon and J. V. Beam 


Company, 


and other metal 


Atlas Manufacturing and Stamping Company, 


St. Louis, Mo. Capital, $50,000. Incorporators, 
F. M. Wilcox, P. M. Wilcox, August Walz, J: 
Will manufacture and deal in galvanized iron, 


tin, laundry machinery, etc 
Drill 


with 


Electric Air 
Incorporated 


Company 
$300,000 


Camden, N. J 


capital to manu 


facture drills and other compressed air ma 
chinery Incorporators, Chas H Haesele: 
F. W. Chatlin and Joseph V. Little 


rhe Makean Laundry Machinery, Binghamton. 
>a 
laundry 


has been incorporated to manufacture 


machinery Capital, $10,000 Incor 
porators, De Witt O. Makean. Binghamton; C. W 
Putnam and J. W 


Howe, Saratoga Springs 





Trade Catalogs 


The Walton Company, Hartford, Conn Leaf 
let illustrating and describing device for remov ing 
broken taps 

Wm. 8. Nichols 
Leaflet illustrating 
emery stand 


253 
and 


Broadway, New York 


describing Economy 
Goldschmidt 
New York 


rhermit West 


*Thermit 


Company, 90 


street, Pamphiet entitled, 


Repairs."’ Illustrated, 20 pages, 4x9 inches, 
paper 

Dean Bros. Steam Pump Works Indianapolis 
Ind. Catalog No. 74, describing condensing 
machinery Illustrated, 56 pages, 6x7 inches 
paper 

John Holroyd & Co., Milnrow. Nr. R wkdale, 


England Catalog of screw milling 


Illustrated, 


machines, 
twist drill machines, etc 44 pages 


6x9 inches, paper 


The “O. K."" Tool Holder Company, Shelton 


Conn Catalog of tool holders and tools for 
lathes, planers, shapers, et Iilustrated, 28 
pages, 5x8 inches, paper 


The Hoggson & Pettis Mfg. Co.. 
describing Sweetland lathe chucks 
44 pages, 4x7 inches, 
letters and stencils and 
factories Illustrated 

The Machine 
Varick New 
in English, German 
machine 
milling 


Catalog E C 
Illustrated, 
Catalog of 
tools for rubber goods 


paper steel 


Garvin Company, 
York 


and 


Spring and 
Catalog D, printed 
French, 
profiling 


streets 
describing 
including machines, 
machines, tapping machines, drills, 
et« Illustrated, 96 pages, 6x9 inches, paper 


tools 





Want 


Rate 25 cents per line for 
About six words make a line. No advertisements 
abbreviated. Copy should be sent to reach us 
not later than Friday for ensuing week's issue. 
Answers addressed to our care will be forwarded. 
Applicants may apene y names to which their 
replies are not to be forwarded, but replies will 
not be returned. If not forwarded, they will be 
destroyed without notice. No information given 
by us regarding any advertiser using box num- 
ber. Original letters of recommendation or 
other papers of value should not be enclosed to 
unknown correspondents. Only bona fide adver- 
tisements inserted under this heading. No adver- 
tising accepted from any agency, association 
or individual charging a fee io “registration,’* 
or a commission on wages of successful applicants 
for situations. 


Advertisements 


each insertion. 


Miscellaneous Wants 


Caliper list free. E.G. Smith, Columbia, Penn. 


We buy or pay royalty for good patented 
machine or tool Box 282, AMER. MACH. 








vu 
tN 


engineering specialties to manu- 
Box 878, AMER. MACH. 
bending labor-saving, 
Estep & Sandwich, lll 
machinery to order; and 
specialty E. O New- 


For heavy 
facture on royalty 
Hand powe! 
money-making 
Light 
electii-al 
ark, N. J 
Machines designed; automatic, 

tical working drawings 
Frankford Ave., Philadelphia, Pa 

Special machinery accurately 
machine or turret lathe work 
ert J. Emory & Co., Newark, N 

Small special machinery designed, working 
and patent office ar: awings Prompt attention 
Box 921, AMERICAN MACHINIST 

Light medium weight machinery and 
duplicate built to order; tools, jigs, et« 
MacCordy Mfg. Co., Amsterdam, N. 

Special machinery designed, 
veloped to practical results 
made l’rices reasonable 

Wanted—A 50 to 60” boring 
mill, two heads preferred. State 
rice, condition and how long in use 
X. Hooper, Glenarm, Maryland 

A large English firm of machine-tool im- 
yorters having showrooms and offices in Great 
sritain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds 
Apply Box 189, AMER. MAcH 

Wanted—By an established firm, 
patterns and designs of successful two-cycle 
gas engines. Ones now on the market with 
a good record of past sales the preference 
Box 890, AMERICAN MACHINIST. 

A yéung energetic man with 
experience as sales manager of a machine tool 
concern, now going into business for himself 
in Cleveland territory, wishes to increase his 
line. Box 905, AMERICAN MACHINIST 


tools 
Dolan 

models 
Chase, 


fine 
work 


Prac- 
3519 


special 
Pitman 


Screw 


Rob- 


built. 
solicited. 


and 
parts 


ideas de 

drawings 
AM. 

and turning 
best cash 


Address 


new 
Detail 
tox 920, 


to buy 


three years’ 


Situations Wanted 


Classification indicates present iddress f 


advertiser, nothing else 


CANADA 

member A. 8S. M. E., 
interchangeable work, 
Competent manager, 
engineer Experience 


* Mechanical engineer, 
expert on highest grade 
25 years’ experience 
superintendent or chief 


embraces manufacture of automobiles, type- 
setting machines, firearms and _ typewriters. 
Box 913, AMERICAN MACHINIST. 
CONNECTICUT 

Young man, 10 years ponettons a deatting 
on accurate tools and dies, b rafting, 
wishes to improve position. =. 91 Am. M 
FP Practical draftsman and designer, with wide 
experience in shop and office practice, seeks 
yosition where energy and ability is needed. 


AMERICAN MACHINIST 

mechanic, American, 28, wifh 
would travel or represent 
abroad. Speaks German 


30x 912, 

Practical 
business experience, 
reliable firm here or 


and some French. Box 916, AMER. MACH. 
ILLINOIS 
Tool room foreman desires change; first 
class on tools for adding machines, cash reg- 
isters and typewriters. Box 764, AM. Macu 
INDIANA 
Superintendent —Practical machinist and tool- 
maker. Wide experience handling men and 
yrroducing results. Age 38. Now employed. 
Vill go anywhere. Box 877, AMER. MAcu. 


MASSACHUSETTS 


General foreman, 22 years’ shop experience, 


five years on automobile construction, wants 
to correspond with company building com- 
mercial vehicles. East preferred. Box 901, 
AMERICAN MACHINIST 

Wanted—By experienced mechanic, posi- 


tion as foreman of too! room or general foreman 


AMERICAN MACHINIST 


Specialty, gas engines. Hustler, up-to-date, 
very successful as organizer, producer, system- 
atizer and manager of men. Highest refer- 
ences. Box 911, AMERICAN MACHINIST 
NEW JERSEY 

Mechanical draftsman, 25, graduated; wishes 
to change position; four years’ experience at 
gas engines, pumps and general machine work. 


AMERICAN MACHINIST. 
expert 


Box 914 


Practical gasolene and designer 


engine 


is open for engagement as superintendent or 
general foreman with reliable concern manu- 
facturing automobile or aerial motors d- 
dress, “Straight-line Motor,”’ care AMER. MACH. 
NEW YORK 

Experienced machine tool draftsman open 
for engagement Box 907, AMER. MACH 

Young man seeks position as draftsmang 
four years’ experience. Box 906, AMer. MACH 

General foreman, 25 years’ experience, thor- 
oughly acquainted with steam engine work 
and competent to handle men AMER- 


ICAN MACHINIST. 


Draftsman, experienced in dredging, elevating 


and conveying machinery, also in general ma- 
chine work desires position Pacific Coast 
states preferred Box 908, AMER. MACH 
Designer wishes situation in New York 
City Executive ability; 12 years’ experience 
in designing and developing automatic ma 
chines tox 918, AMERICAN MACHINIST. 
Superintendent or general foreman, experi- 
enced on special machinery and sheet metal 
stamping Practical mechanic and good execu- 
tive. West preferred Box 903, AMER. MACH. 


Mechanical draftsman, technical graduate, 
large experience in automobiles and gas engines, 


quick and accurate at figures, thorough prac- 
tical and thedretical knowledge in applying 
mechanical principles, desires position Box 


909, AMERICAN MACHINIST 
Mechanical engineer, expert 
of automatic machinery and 
factory experience, technical 
ough and finished draftsman, 
structor, now employed, desires 
with progressive concern. Box 895, Am. M. 
Expert mechanic now in charge of the manu- 
facturing departments of large plant desires 
connection with manufacturer to develop im- 
proved and patentable features along the line 


in development 
tools, 16 years’ 
graduate, thor- 
practical con- 
engagement 


of mechanical specialties. Well versed in the 
construction — of patent specifications Con- 
tract on royalty basis Address “Q ee we 
AMERICAN MACHINIST 
FOREIGN 

Man, 42 years of age, with 15 years’ ex- 
perience as works manager, and 6 years’ foreigu 
sales manager, desires position as latter at 
London, with A-1 American engineering firm. 
Thoroughly familiar with English and Conti- 
nental business; up-to-date hustler Box A.2, 
AMERICAN MACHINIST, 6 Bouverie Street, 


England 


Help Wanted 


present 


London, E. C 


Classijication indicates address of 


advertiser, nothing else. 


CANADA 

Superintendent Wanted—Experienced in 
manufacturing and assembling adding ma- 
chines, typewriters or small tools. Must be 
educated in mechanics, experienced and quali- 
fied to lay out and direct work and to handle 
men. Should understand factory organiza- 
tion, shop production and economy Write, 
stating experience, place and date of birth 
and salary to go to Canada. Good opportunity 
and chance for advancement to a wide-awake, 
progressive man Address “L. A. W.,”" care 
AMERICAN MACHINIST. 

CONNECTICUT 

Wanted—-A live man in every large ma 

chine trade cenier to handle on commission a 


new and quick selling small tool. Must have 


February II, 1909. 


in full detail and salary expected. 


experience 
may be arranged for later. 


Personal interview 


Address Department No. 29, Western Electric 
Company, Chicago. 
Master Mechanic—We are looking for a man 


with extensive manufacturing experience on both 
large and small work for our power apparatus 
machine shop. Would prefer one who is a good 
executive, having had a thorough shop training 
in drafting as well as the various sub-depart- 
ments of machine shop work. In answer state 
fully your experience, age and salary expected. 
If personal interview is desired, it will be arranged 
for later. Address Dept. 29, Western Electric 
Company, Chicago. 


NEW JERSEY 


first-class patternmakers. 
Motor Construction Co., Jer- 


Wanted— Some 
Apply Standard 
sey City, N. J. 


Been ite A 
selling the 
to carry 
as a side 
dress, with 
Co., Box 182, 


traveling salesman who is now 
machine or railroad supply trade, 
a high grade bearing metal (babbitt) 
line, on liberal commission basis. Ad- 

full particulars, Lakewood Metal 
Lakewood, N. J 


In our rapidly growing business of the manu- 


facture of a well known article, we always 
have openings for draftsmen and toolmakers 
on small tools, jigs, sub-press dies and special 
machinery. We invite applications from first- 
class men on this kind of work. Box 884, 


AMERICAN MACHINIST. 


NEW YORK 


Wanted—Experienced man capable of tak- 


ing charge of gear cutting and hobbing ma 
chines. Reply by letter only, stating experi- 
ence, age and salary expected. Otis Elevator 
Co., Yonkers, N. Y 


Wanted—A good designer on paper working 
machinery, also one on automatic wire and sheet 
metal work. None other need apply. State 
experience, salary, reference and nationality. 
Box 910, AMERICAN MACHINIST 


Engineer—We want a _ technical man for 
position as engineer of methods. One to do 
general experimenting and investigating on 
power apparatus machinery. Must be _thor- 
oughly familiar with shop methods and pro- 
cesses. In answer, state fully in detail your 
experience, age and salary expected. Your 


answer will be treated in confidence and should 
a personal interview be desired, it will be ar- 
ranged for later. Box 904, AMERICAN MaAcH 


OHIO 

Draftsman to design machinery. State age 
and experience in detail. Address Box 65, 
Station B. Cincinnati, Ohio. 

Toolmaker; one competent to make tools 
for rolling and drawing sheet metal. Address 
The Lunkenheimer Co., Cincinnati, Ohio. 

Wanted—-A factory superintendent by an 


auto accessory factory with or without experi- 
ence as buyer, one who has made good in this 
position with an automobile firm and who has 
handled a large number of men. Excellent 
opportunity and chance to secure interest in 
company if proven right man for the position. 


Company prosperous and ready to largely 
increase facilities and output, employing about 
500 men. State past experience, names of 
firms previously connected with, age, salary 
and full details. Correspondence _confiden- 
tial, if desired. Box 902, AMERICAN MACHINIST 
PENNSYLVANIA 
Wanted—A man with general machine shop 


experience and clerical ability 
for estimates and piece rates. 
ence, age and references. Box 887, AMER. Ma. 


A chief draftsman wanted. A first-class 
man with wide experience covering hoisting 
erpgines and general mining machinery, boiler 
and steam plants. Prefer a man with college 
education and of good executive ability. Good 
wages to a first-class man. In replying state 
experience and age, giving full particulars. 
Box 919, AMERICAN MACHINIST. 


to figure prices 
Give experi- 














of high-class ~ em pone Mg En trade acquaintances and furnish local refer 
ence on sma anc nec erchangeabdie 2Oe « re * . . 77a" 
, : neces. Box 915, AMERICAN MACHINIST 
work. Will locate anywhere for good position. ‘“"‘ ' : or a e 
Box 892, AMERICAN MACHINIST ILLINOIS 
; Wanted—General foreman for the power ; ; R , 
MICHIGAN ; apparatus shops. Applicant must have good Valuable U. S. A. Patents—For sale outright 
Manager—Factory, sales or general foreign mechanical and executive ability; one with or on royalfy. Improved ball bearings well 
and domestic experience Age 39, seeks open- experience in the manufacture of generators known in the auto and machine trade on the 
ing with first class company, preferably where and motors preferred, though this is not,a Continent Deutsche Kugellagerfabrik G. m. 
interest may be acquired if he makes good necessity. Apply by mail only, stating age, C. H., Leipsig, Plagwitz (Germany). 
Alphabetical Ind Adverti 
PAGE PAGE PAGE PAGE 
Acme Machinery Co. 79 | American Emery Wheel Wks. 89 | American Specialty Co.1 and 107 | American Tool Works Co. 
Adams Co..... 110 | American File Sharpener Co. 89 | American School of Corres- American Tube and Stamping 
Almond Mfg. Co., T. R 92 American Gas Furnace Co... 94 eee 78 and 109 CU... ow cmmemues Jatt veges -11 
American Blower Co s1 American Pulley Co 90 American Tool and Mach. Co.102!American Watch “ool Co. 83 
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Machine-shop Cost Accounting by Machinery 


Time and Money Are Saved and a Detailed Analysis Obtained by 


Using This Machine for Cost Accounting at the Pennsylvania S 


teel Co. 





EDITORIAL 


The tabulating machine 1s best 
connection with the work 
‘ 


is the feild for which itt was cd 


ind in which it was first used, but 


since been applied to advantag: 


counting Probably the first 


ion of this kind in connection wit! 


hine-shop work was _ establishe 


four years ago at the Steelton plant 


Yennsylvania Steel Company 


1e courtesy of Gershon smit 


troller of that company, we are enabled t 


yresent a brief description of th 


Which the tabulating machine 


the results that are obtained This 


‘ription is limited to that portion 


vorks where, practically, 1 


practice applies and does not cover 


general costs of the ste vorks 


the United States census returns 


CORRESPONDENCE 


yt isual shop methods and 


iunsterred to a standard machine 


ns of punched holes, each hole 


] ilue rr representing 





/ 


iachine 





























Fit \! mE AT 


nhowever, are all gath rea wit 


e tabulating machines 


[THE TABULATING MaAcHIN! 


ACCESSORIES 


While the general appearar and 


it101 f the tabulatine machine is 


tr: 


vithnout an 


throug! 


times 11 


ind classited symbol \ group 


punched cards, which may be 


det vhate ver, can be passed 


rtine machine once, or many 


ssary, and issue therefrom 
rt nt iny predetermined 
he sorting machine han 

if 2,009 pert hour tor 

rte This arrangement, of 


by the nature of the 


data upor rd \fter the sorting 
into groups mv gzroup ma “« put mto a 
tabulatinge machine and _ tota umounts 
btained, thi ndividual items of which 
are represented by the punched holes n 


the ( irds 


will be ck 


\ reference to Fig. 5, which 


bed in detail at a later point 


in this article, shows three cards properly 


punched t 


convey certain shop data 


the card-punching machine is a simple 


device used on a desk or table; the holes 


are punched by a boy by striking keys re 


sembling the keys of an adding machine 


Fig. 1 shows an automatic three-counter 


tabulating 
Stee Iton 


machine of the type used at 


\ group otf cards im the act of 


being totaled is shown at the upper, 


left-hand part of the machine. At a point 


little lower, and beneath the mechanism, 


position mn 


nsferred 


another group of cards, in the 


which the ire retamed after 


Li data whicl they represent have been 


to the counters At the up- 


per left-hand part of the machine are seen 


the three 
ig three 
tim 1 he 
lriven ar 


nd corner 


unters which permit of total 


independent sets of data at a 


mechanism 1s_ electrically 


id electrically controlled: the 


motor shows at the lower left- 


[he control is by means of 


les held under spring tension. When 
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FIG. 2 

\UTOMATIC CARD 
a card is presented to the machine, the 
needles which are opposite holes pass 
through the card, complete an_ electric 
circuit and thus operate the counting 
mechanism. It is possible to have a ma 
chine provided with more than thre 
counters, provided the nature of the work 


Gcemands it 
[Two views of a card-sorting machine 
are shown by Figs. 2 and 3. This ma 


chine is also motor driven, the motor be 
lhe 


the point at which the cards 


ing at the base illustrations show 


are inserted 


at the top of the machine and also a ver 


tical row of pockets into which they 
are sorted as the machine operates 
PROPORTIONING THE EXPENSE 

As one of the cost items that is tabu 

lated by this machine is the expense 


burden, it is in order to state briefly how 
this item is established and proportioned 


The method is one of the most rational 
that we have ever seen The machine 
shop contains about 150 machine tools 
ranging from heavy planers and huge, 
forging-turning lathes down to “small 
tools used for fine tool making. While a 


certain amount of productive manufactur 
ing is carried on, by far the larger amount 
work is in the nature 
tools, 


of the machine-shop 
of 


chines 


plant repairs, small new ma 


and general maintenance Thus, 


the problem of properly determining and 
proportioning the expense burden is some 


February 18, 1909. 


what more difficult than in a factory de- 
voted entirely to a given line of manu- 
[ The method of proportioning is 


based the 


tacture. 


a machine-rate system on 


that the 


by 


number of hours machine ac- 


tually runs divided into the machine’s pro- 
portion of expense based on floor space 


occupied, depreciation, power, light, heat, 


etc. All of the machine tools in the shop 
are divided into seven general classes. 
Each class contains machine tools of 
approximately the same kind. A _ given 
expense rate per hour is fixed for each 
class. This rate was established from a 


careful analysis of the number of pro- 
ductive hours of all the machines in each 
class, and is intended to be so fixed that 


shall 
book surplus or expense reserve, 


during busy there accumu- 


late 
which 


seasons 
a 
will aid in balancing the accounts 
machines 
idle. 


when certain 


group 


during seas¢ 


ns 


in any given may be 
[he proper proportioning of the rate in 
these conditions has been, 
matter of 


Still, it has been by no means 


order to meet 
of course, to quite an extent a 
experience. 
a difficult problem to solve, and the les- 


sened business activity of the year 1908 
has given it a thorough test. 

[he simplicity and justness of this sys- 
of the 
gether with its successful operation in a 


tem apportioning expense, to 


plant where the work can be characterized 
s largely of a jobbing nature and where 















































FIG. 3 
SORTING MACHINI there is a wide diversity in sizes and 
Form WW Revised 1.T. 450 MAN’S ° DATE 
No. DEC. 2 
DEPMT. 10 1908 
THE PENNSYLVANIA STEEL CO. , 
TIME STARTED A.M P.M. 
NAME ule i 
lime N _ Su CHARGE Mach, No. or 7 DO NOT WRITE HERE os 
Finished; Pes GaS=Es ; meoutes Eupioyment TIME RATE cost 
} 4 Soul ood ME... 52 i _.. 3 So -. 
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OVER » tor g le 8 le 4 Is | | | 
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FIG. 4. A SPECIMEN TIME CARD OF THE MACHINE SHOP 
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kinds of machine tools, should clearly dis- 
prove the often repeated statement that 
the machine-rate method of applying ex 
pense is impractical. 


THE MACHINE SHop Data 

A specimen time card is shown by our 
line engraving Fig. 4. It is unnecessary 
to go into the details of time keeping ex 
cept to state that a time clock is used, and 
that the time card as exhibited is in the 
form in which it reaches the office. with 
the exception of the extensions and totals 
[hese extensions and totals are entered 
and checked by clerks in the office. It wil! 
be noted that the sixth column shows th 
machine number [his i turn indicates 


the expense machine-rate which must be 









































charged. It will be noted that for items T 

I, 2, 4, 5, 6 and 7 this rate is 15 cents T 

per hour; for item No. 3 the rate is 30 

cents per hour. The totals show $2.79! | 

labor cost, and $1.68 expense charge. Each liane 

time card represents a day’s work for one 

man. ©. SPECIMEN 
1/1 | Man N N rlcr N Su a Bus 
ole! | on eier | Grew x 
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4l11411@111 1/1 e lieii8¢ 1} 1 ie 
51@ @| 2 2 2/2 2/2 2:2 2 @ 2/2 2/2 2:2 22/12 @ » 2'2/2'2 2 

'~ 613 3/3 3 3/3 3/3 3:3 33 3/3 3/3 3:3 3 @/3 3 @:3/3:3 3 

Ss 4144414 4|4 4104444 4\4 0404) 4: |4'@4 
e| 5/55 5/55/55555 5/5 555555 5 isis @ 
9 6/5 6 6/6 6/@6 6 6 6 6:6 6 6 6:6 
1o| 7| 717 717 > 77177 ‘777 
11 8 E 8i8 @s8 ss sis siesis 8 3 Sis é 
@| 3is 319¢@ 3999/19 9/19 g'¢E 9 9'9 
1/1 Man N Ne Urder Nuiaber Sub Dept. rs Bur 
2\e) ae oe X 
3/0 0}@0 P0000 0OM@@DOe@Ce00e0 CeO ee Ce> 
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FIG. 5. TABULATING MACHINE CARDS CORRESPONDING WITH ITEMS I, 6 


connection between the written data on 
the time card and the punched holes is 
easily traced. Beginning at the left of 
the card, the first column, numbered from 
I to 12, inclusive, indicates the month; 
the second column, the day. The uses of 


the other columns are indicated by the no- 


os 
UNLESS REPORTED ON THIS CARD “ = 
c 
= 
e 
| vme| operation | ave | vaue | © wa 
+ + a 
| e 0) 
as 4 } | . 
co 
ie 
4 | - 
+ + + i 
3 
+ + = 
| 
7 
WECKED 6Y TOTAL 





DEPARTMENT 


tation at the top. Ihe cards as shown in 
Fig. 5 are now ready for the succeeding 
niachine operations of tabulating. The ac 
tual size of these cards is 7% inches long 
by 344 inches wide 

We have now traced the preparation of 
the machine cards from the machine-shop 
timekeeping data. As we have mentioned 
the machine shop proper does work of a 
jobbing natur« In order to trace the 
further course of these cards it, therefore, 
seems better to take up the work of a 
productive department, for whil the® un 
derlying principles are in no way different, 
vet the method of manipulation is better 
1ited to show clearly the possibilities and 
advantages of machine accounting lhe 
department selected for our purpose 1s 
the Frog and Switch department, for 
while this is a strictly production depart 
ment its work is 2lso very largely in the 


nature of machine-shop practice 


MACHINE ACCOUNTING 


[he time card and tabulating machine 
card used in the Frog and Switch depart- 
ment are the same in principle as those 
used in the machine shop, yet they differ 
in form. Therefore, Figs. 6 and 7 are 
presented, Fig. 6 shows a Frog and Switch 
department time card, and Fig. 7 a corres- 
ponding properly punched machine card. 
Each pay-roll sheet is arranged to handle 
40 names, as from No. 200 to 239, 240 to 
279, 280 to 329, and the like. The time 
cards are sorted in the office into groups 
according to the numbers as they show 
on the pay-roll sheets. Each group is 
kept separated and the machine tabulating 
cards are duly punched therefrom, 

These groups which now consist of the 
time cards and corresponding machine 
cards are passed on to a checker. The 
checker has by his desk a tabulating ma- 
chine such as is shown in Fig. 1, and 
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SorTING THE PUNCHED CARDS 
1/1/0 2468 L ' ts Les , ’ . Ordinarily, the punched cards go 
21@@1'@57°9) X | |X |X se |) == SS through seven sortings. The first of these 
3/@0 0} @@0000/@ (090 @9/@0;00/@ 0:0! 2@@°@/9'@0:0/0 3 is into shop sections, as shown in the 
4/1 111/@°1@111 “]Q Pd ate ted aA Tape TATA tte Ba third field from the left-hand end of the 
222 @6)' 22222| 2@22 2/2@:2 2/2 2:2)/2 22 2 2)}@ 2 2:2 . : ; card The letters used singly, or in com 
$6/3333 “3333 3 | 33393 33:33 31013 33 @3/3:'3 3'3/3 3 hbinatians of two, indicate a certain shop 
-71\4444 °‘44444 ‘144444144'9@) 4 44444|/4 4004/4 a section for which it is necessary to find 
8/5 ei” * Os 5e. §55@5@/55;55) §S §5555j/5:55:5/5 3 the daily labor and expense charges. Two 
ylecco|’ "66666. 6666 ¢€ ¢ 66 6 6 6/616 Ahad be F sortings are necessary in order to group 
10] 7@77/)| -@e7 \e7 7\7 7 77777\7\7 7'\@\7 : these cards according to these shop sec 
tiissesi''sssesl"isssssisaissa| 8: |88888/8:88'8'8 tion letters; one sorting cares for one 
@os99!' 9g99999' @99999'9999' @ @9999'9'99'9'9 vertical row of letters. After these cards 
have thus been sorted into groups ac 
cording to sections, they are totaled by the 
FIG. 7. TABULATING MACHIN! ARD CORRESPONDING WITH DATA OF FIs. 9 tabulatine machine and these totals are 
properly entered on a “pay roll by shop 
sections” form, as shown by Fig. 9. The 
total indicated at the bottom of this slip 
DATE , . . 
DAILY PAY ROLL CHECK -FROG & SWITCH DEP'’T must check with the total of the daily pay 
_— i ne (ee cciceamemecemnme —_ roll check slip for the same day 
MAN DIRECT LABOF uoURS JRDEN REMARKS The cards are now ready to be sorted 
ora H i if 4 . ceording to order number This num 
— : ; ~ - + + her appears on the card in the third field 
= " t t fl from the left-hand end. See Fig. 7. The 
20 } y order numbers are arranged in groups in 
wo | | | | | dicative of the character of the production 
eo } i i | i or work that is to be done on that num 
het Thus, after the cards have been 
[ T sorted into groups, according to order 
— numbers, these groups are again totaled 
—— - ' * according to the form shown by Fig. to 
t lhe final total, as given by this form 
must check with the total of the payroll 
ie 1 T shop sections, see Fig. 9, and with the 
: laily pav-roll check. see Fig. 8 
lwo complete distributions now exist 
ric. & ror OF THE DAILY PA 0 1ECK SHEE he one is by shop sections and show 
. 
viding machine L hie hin ird THE PENNSYLVANIA STEEL COMPANY - FROG & SWITCH DEPARTMENT 
re run throug! the machin ind 
hree totals are found; namely tl TEELTON PA 
lirect labor ost, hours nd xpens 
harge While the cards are passing PAY ROLL BY SHOP SECTIONS 
hrough the tabulating machin tl . DATE 
hecker totals these three sets of items 
| PRODU VE EXPENSE 
e adding machine and notes his } T dection 
| Ma ardce Direct Labor Machine Curien Hours Direct Labor 
ilts on the bottom card of the group of t | T T aie ee Se 
ime cards When the machine has ti ' ; : —t ; t z 
ished tabulating, the machine-card to — } 
tals, as indicated on the counters, ars | | | { | | i r 
ompared with the totals obtained by ii | = me u 
he checker from the adding machine | I a : 
[hese totals must check In case 1 ~ 1 | ; 
failure to do so, a search is made for an - : 
improperly punched card or for an errot | = = 
in the totals as obtained from the com | I] [| J] ox 
puter It is a very simple matter to lo a | | | | | =a 
cate an error of ecither kind and correct * ; t | | ‘ee we — 
it In passing, it is worthy of mention be | a Lal ~~ } f = 
that the column of figures at the extrem: | = | | | —_ 
ight on the card of Fig. 7 is used to in- | | AN 
ircate the number of the boy who punched | = 
ie card, in order that the responsibility | a 
ror impertect punching can be placed - t Tt , t T } T | iZ = 
readily | | | Pon | | 
[he totals from this system of checking | | _. ao 
re transferred to the pay-roll check, the = ' : } = es sates mc a 
form of which is indicated bv Fie. & ” 778 | ' | {I Rr Ho ona 











his is made out daily, and serves as a 


heck for the pay-roll sheets FIG. 9. FORM FOR PAY ROLL BY SHOP SECTIONS 
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the machine burden, number of hours and 
cirect labor for any given day sub-di- 
the two f 
and “Expense ;” 


heads of 
the other 
same data arranged according 
character of the productive work 


vided under general 
“Productive” 
shows the 
to the 


1 expense 


It is unnecessary to show further de 
tails of the office system, for it is evi- 
dent that any further analyses and dis- 


tributions desired can be obtained readily 
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FIG. 10. FORM FOR DISTRIBUTION ACCORDIN¢ 
rO NATURE OF THE WORK 
from the data which have thus far beet 
tlined. The time cards are filed away 
the vaults for a reasonable length of 
me under man numbers; similarly, the 


machine cards are filed away under order 
At the completion of an 


life of 


ordet 
that 


umber 


iT at time during the 
totals of 
ind expense can be found by simply run 


the icc h 


any 


wrder, the direct labor, hours 


ing wmulated cards throug 


tabulating machine 
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When it is desired to know how many 


productive hours a given machine, or group 


of machines, has worked during a certain 


period, it is only necessary to sort the 
cards to that machine number or group 
number and tabulate. This is advisable 


as a check on the machine rates and also 
an indication of the idle hours of ma 
a possibility 


that 


card has 
data 


which it is primarily used 


chines Thus the 


ot tabulating other than for 


REQUISITION FORM FOR 


AMERICAN MACHINIST 


MATERIAL ANALYSIS 


The machines are also used for analyz 


ng certain other expense items, in par 


ticular those that refer to supplies pur 
In 


requisition on 


chased from outside this connection, 


Fig. 11 shows a the store 


keeper for an emery wheel, and Fig. 12 


the corresponding properly punched ma 
chine card. These material machine cards 


ire printed on green colored stock, while 


the cards illustrated by Fig. are on 
1j1l@io02468 i 
2@:1|1@5 9 4 
30000; 8@e@e@0e@808@8 0OC0O®e 
451111 a i 111 
4 i 
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FIG. 12. MACHINE CARD PUN 
canary-colored stock The use ot these 


material cards will be obvious without de 


tailed description 


Another interesting use of an office ma 
chine, although it is apart from the tab 
ilating-machine system, is an addresso 


graph employed for printing part of the 
data 
numbers on pay-roll sheets and time cards 


yn the pay envelops, also names and 





Fig. 13 shows one of these nvelops on 
which the man’s number, name, date and 
Order No | 
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SUPPLIES 


department are printed by the addresso 
graph. 
ADVANTAGES OF THE | ABULATING-MACHINE 
SYSTEM 
As we stated at the outset of this 
article, these machines and accounting 
methods have been in use for about four 


nave 


years. Thus they been long and care 


fully studied and the advantages are clearly 


The re 


defined an 


| appreciated are three 


idvantages: A reduced expense in 
onnection with cost accounting, a I 
sened time required to prepare the 


monthly statements and distribution an 
alyses in great detail and of great elasticity 
The question of lessened expense is clearly 


offic: 


entire 


defined from the facts of a reduced 


force and the almost 


accounting 


elimination of night work The lessening 


f time in preparing the cost statements 
is shown from the fact that before this 
Quan Money Va 
bd Z 
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HED TO CORRESPOND WITH FIG, II 


system was installed, the average day on 


which these statements were received in 


was the fifteenth of 


date from 


the controll rs othece 


onth [his now ranges 


the sth to the 7th. The question of de 
tailed analysis is shown by the fact that 
vhere formerly 27 classes of product 
were analyzed as regards cost, something 
like 130 are now thus analyzed Mhes« 


figures apply to the general business of 


the company 
the 


nd-switch de partment 


nd not specilically to either 


machine-shop department or the frog 
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in cgst-keeping operations of machine 


shops manufacturing a varied line of parts 
would undoubtedly be much more striking 
than those obtained in connection with the 
steel company It is to be 


work of a 


hoped that the near future will show some 


such applications 
a pleasure to acknowl 


Hollerith, general 


In closing, it is 
edge the courtesy of Dr 
Che 
pany, 1056 Thirty-first street, Washington, 
Db... indebted for the 
the illustrations 


manager of labulating Machine Com 


whom 
ised 


the machines . 


to we 


tor 


are 


photographs of 
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Theory and Design of Friction Clutches 


Mechanical Imperfections Must Be Realized, Then a Clutch Can Be 
Designed for Any Service Desired—Better Called Adhesion Clutches 





BY MICHAEL RICHARD CONWAY* 


The friction clutch is as much a 


of a machine as any other member. 


part 
If it 
fails to deliver the power it receives, the 
work. This fail- 


fact it is com- 


machine fails to do its 


ure is not uncommon; in 


mon enough to be annoying. Machine 


builders in general have a feeling of dis 


trust regarding its reliability; superin 


tendents and draftsmen hesitate in at- 
tacking a proposition that appears to them 
to be an endless chain of experiments 
The mechanical 
man will talk entertainingly of the 


made in his ma 


with failures for results 


pro 


gressive improv ements 


chine, but his manner changes when his 


attention is directed to his friction clutch 


His enthusiasm drops a number of de 


grees; feel at once that he would 


you 


rather not discuss a subject that appears 


This feeling is 
that the clutch is 
that it is 


disagreeable to him 


nurtured with the idea 


of secondary importance, and 


only an accessory to the machine; de 


when in use—out of sight, 


This distrustful 


not confined to the 


tached from it 


out of mind feeling is 
builders alone, but in 
fects the whole fraternity of users as well 
This apathy when examined or diagnosed 
indolenc« 


that af 


appears to be due to a disease 
ot the 
fects the schoolboy when mention is made 


mind; the same disease 


of his lessons 
When 


years 


sightseeing in an _ exposition 


some ago, my attention was drawn 


exhibit, that was driven by a 


belt 


to an 


quarter-turn running from a pulley 


on the main shaft overhead to a friction 
clutch pulley on a jack shaft mounted on 
the floor to drive the machines on exhibi 
tion. A quarter-turn belt is always at 
tractive to an engineer, not for its beauty 


but rather for its peculiarities. This, with 


the friction clutch, made a double at- 
traction that was decidedly more inter 
esting than the exhibit An attendant, 


noticing my interest in the drive, ex 


plained, “At first tight and loose pulleys 


were used, but the belt (which was 6 
inches wide) gave trouble. If we wanted 
the belt to run on the loose pulley it 


would work over onto the tight, and when 
needed on the tight pulley would work 
back tothe loose. Toremedy this annoyance 
we were compe lled to use a friction clutch, 
He Spm ike 


as if to excuse the use of a 


but it works all right as you see.” 
in a manner 
friction clutch. This was due no doubt to 
its reputation for sticking when it should 


slip and slipping when it should hold fast 
Cincinnati, O 


*Conway & Company, 


FRICTION CLUTCHES HAVE IMPROVED BUT 
LITTLE IN DESIGN 
About a the 


friction clutch began to be generally used 


quarter of a century ago 
for driving Yankee lathes; the advantages 
claimed were the quickness of stopping, 
the avoidance of belt shifting, the narrow 
width of the pulleys, and the space saved 
on the driving line; besides being more 
mechanical and neater in appearance. The 
lathes of that period required very little 
power to drive them—about one-third of 
the power demanded today for the same 
size lathe taken at its maximum capacity. 
Yet we see the same familiar clutches and 
some very poor imitations of them trying 
to drive the up-to-date lathe! The ques- 
tion that naturally presents itself is, why 
that the 


improved, the friction clutch—the 


is it while machine is progres- 


— 
sively 


that had a some 


A mechanical engineer, well 


on me by a story run 
years 


known for his ability, had been retained 


ago: 
reorganized design a 
steam engine. His 
make the working designs for an engine 
that running, duplicate a 
diagram drawn perfectly to the theory of 


by a company to 


instructions were to 


would, when 


steam expansion. ‘The type, style, con- 
struction, ete., were left entirely to his 
own discretion. He accepted with the 
agreed understanding that the percentage 
of variation in the construction from the 
specifications and drawings should be 
credited to the diagram. 

The theory of friction is very simple: 
Friction varies directly as the pressure. 
The unit employed in planning friction 
clutches is, of the 


The contact of the surface is the base by 


course, horsepower. 


























FIG. I EXPANSION 


neglected? When the 
answer is logically sought it will be found 
fact that the the 
clutch are not generally understood. The 
that into the design of a 
not psychological, nor 


prime mover 1s 


in the mechanics of 


factors enter 
friction clutch are 
subconscious condition 
They 


ao they require 
of the mind to comprehend them 


are plainly physical, and one who care- 
fully studies the theory and principles in- 
clutch with 


as much pleasure as he would experience 


volved can design a friction 


in the designing of a complex gear. 


LIMITATIONS OF MATERIALS AND WorkK- 


MANSHIP 


he construction is of vital importance 
and should receive primary consideration, 
\ draftsman understand the theory 


of his machine well enough, but the limi- 


may 


tations due to material, workmanship and 


methods of construction are handicaps 


that retard him in attaining anything near 
impresse 


perfection This was forcibly 


OR RING 


CLUTCH FIG. 2 


which to determine the dimensions. The 
the inch of 
surface, and the pressure per pound. When 


factors are area per square 


two carefully planed plates are set one 
on the other, with their planed surfaces 
face to face, it would naturally be sup- 
posed that the whole area would be in 
contact, but careful tests prove that the 
average surface in actual contact is about 
one per cent. of the whole. In planing a 
surface the tool leaves ridges, and these 
The fur- 
rows are spaces without contact. By the 
workmanship in 


are the only points that touch. 


application of 
scraping and polishing, a contact of 50 
per cent. Taking the 
area of the plate at 100 square inches in 
the former condition, the surface in con- 
tact is One square inch, whi’ in the latter 
useful 


expert 


may be attained. 


it is 50 inches cf surface. 
Cast iron is the material usually employed 
machine-tool 


open 


square 


manufacture of 
This metal. has a very 
having spaces between the particles, 


in the 
clutches. 


grain 
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which leaves a considerable percentage to 
be deducted from the whole area, but it is 
not necessary to take this into account 
The simplest form of a frictional de 
vice is the brake employed to check or 
stop revolving drums. \ band is se 
cured to a fixed support and fitted loosely 
around the periphery of the drum; each 
end of the band is connected to a key the 
handle of which is a lever. By pushing 
the 


closed onto the surface of the drum. 


band 1S 
The 


friction caused by the pressure of the band 


the lever in one direction 


on the drum retards or 
portion to the 
key to the band 


q ured to 


stops it in pro 


presst.e applied by th 
[he force of friction re 


stop the drum is equal to the 


force exerted by the drum The same 
holds good when the band is attached to 
another drum instead of the fixed sup 


port and the key actuated by some m« 


chanical means. The power of the first 
is conveyed to the second through fric 
tion. 

[he friction clutch belongs to this sec 
ond class. The loose pulley carries the 
power with its hub for a drum. The 
hand is connected through a carrier to 


the shaft, while the key is actuated by a 
wedge-shaped spool with a shifting bar 
for the hand. 

Che frictional force necessary to carry 
clutch to 
taking the 
clutch at 4 


the power of one member of a 


the other may be shown by 


hub or drum of the above 


inches diameter -with a face or width of 
z inches. The area of surface is 4x3.1416 

2 = 25.12 square inches. As the band has 
a space between its ends, 1.2 may be de- 
ducted, leaving 24 square inches of fric 
tional surface. The pulley with its drum 


is turning 100 times in one minute; ths 


periphery of the hub is traveling 4 *.3.141! 
12.56 inches This reduced to feet 
gives one foot plus a small fraction; 


charge this fraction to slippage, and the 


even number one foot per turn is the 
result. This multiplied by 100 turns gives 
100 feet of space per minute; 33,000 





] 














FIG. 3. COMPRESSION OR HUB CLUTCH 


100 = 330 the required frictional force for 


one horsepower. 
E “PERIMENTAL DaTA 
Che 
inches ; 
on each square inch equal to 13.75 pounds 


band has an area of 24 


this into 320 makes the pressure 


square 


This figure would be correct if the whole 


surface of the band was in contact with 


AMERICAN MACHINIST 


the drum, but this condition, as shown be 


fore, is not possible. In order to deter 


mine a value for the area factor, the fore 
men in our shop rigged up a countershaft 
on the floor, under the same conditions 
that it ceiling when in 


would be in on the 


[he dimensions of the clutch wer 


use 
the same as above; the key had a leverage 
ratio of 12 to I; 


of 5 to I. 


the shifting bar a ratio 
Instead of connecting the pul 
a belt, a lever was attached to it 


I he 


| 
j 


ley with 
for convenience. band with its carrier 
it member was fastened 
attached to the 


composing the tig 
to the shaft. Securely 
shaft was a bar one end of which extended 
out over an ordinary weighing scales. A 
notch was made in this bar 20 inches from 
the center of the shaft; the radius of the 
clutch, 2 inches, makes a convenient ratio 
of 10 to 1 The the 
connected to the platform of the scales 
by a V-shaped block. The 

balanced for the weight of the lever and 


block Che the 


clutch and pull the lever attached to the 


notch in bar was 


scale S Was 


operation was to close 
pulley until it would slip, at the same time 
noting the weight indicated on the scales 
to tighten 


The adjusting screw was set 


the band until at the moment of slip the 





al 
| 














FIG. 4 SLEEVE CLUTCH DISASSEMBLED 


this was 1/10 
the 
of one horsepower. 
After th: surfaces the 
belt put on the for 
about 10 minutes with the clutch pressing 


scales indicated 33 pounds; 
oi the pressure at the periphery of 


drum for the factor 


were lubricated 


was pulley and run 


on the scales: the reading was a few 


pounds higher at the beginning and gradu 


ally diminishing until it indicated 18 
pounds. The pressure remained quite 
steady for a few minutes. The belt was 


then thrown off and the clutch and pulley 
taken off the shaft examined 
subject of forcibly 


were to be 


The 


brought out when the 


contact was 


drum of the pulley 
\bout one 


the 


and the band were examined 
half the 


was a polished surface due to the rubbing 


inch on inner face of drum 
on the band and indicated the surface that 
the Che 


was duplicated in the band 


bore pressurt same condition 


The force of 


contact was shown diminishing toward 


the center like a shading lhe measure 
drum 


wi rk 


ments taken proved that the was 
After this faulty 


manship had been corrected a 


slightly taper 
band 
After 


showed 


new 
was put on and another test made 


had 


fairly across the face, 


this been made the bearing 


but for only about 


2 inches on each side of the circum 
ference in the band 
These instances go to prove the dif 


heulty of getting anything like a full bear 


ing on every square inch of surface, con 


sidering the methods employed in the 


clutches Averaging from 
that a 


there is a 


making of 


these tests contact of 6 inches is 


available, loss of 75 cent 


to be 


per 


charged against mechanical 


impet 


fection. If perfection were possible, a 


sul 


| he 


surface of ¢ inches would be 


squat 


ficient for a one-horsepower clutch 
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FIG 5 SECTION OF SLEEVE CLUTCH 


pressure per square inch would be 330 ~— 


6=55 pounds instead of 13.75. To in 


crease the efficiency from 13.75 to 55 of- 


field for that 
should not be overlooked by the ambitious 


fers a big improvement, 


mechanic 


FEATURES OF DESIGN 


In planning for a friction clutch the 
horsepower that it should dev elop is the 
first factor to be The 


factor is the speed of rotation in feet per 


considered next 
at the circumference of the drum; 
then the and lastly, the 
pressure which may be taken at 15 pounds 


minute 
area of surface; 


per square inch per horsepower when 
good workmanship is the rule 

The key employed to close the band on 
the drum must be strong enough to re- 
sist a strain of 330 pounds per horsepower 
with a good factor of safety. Its leverage 
that it lifted 


easily by the force of the thimble or lift- 


should be ample, may be 
ing device. The thimble is usually actuated 
by a shifting bar operated by the hand. 
exerted by the thim 
the 
as a clutch is always set for 
The shift 


force ex 


The necessary force 
ble should be 
horsepower, 


based on maximum 


the hardest work it has to do 
ing 
erted by the hand of 10 or 15 pounds 


should be the utmost 


bar should move easily. A 


As the total pressure increases with the 
the pressure 
Taking the horsepower at 

total the 


inch will be 15 * 5 75 


horsepower, so does per 


square inch 
5 X 330 
sure per squarfr¢ 
As the key exerts the total pressure in 
closing the band its leverage should have 
the 
ratio of 


1050 pressure, pres- 


ratio possible” Assuming a 
force of 138 pounds 
spool to lift it, 
the shifting bar having a leverage of 5 to 


highest 
12 to I, a 
must be applied by the 
1, calls for more than 27 pounds of work 
for the hand to do. Any advantage that 
may be in the wedge shape of the spool is 
counteracted by the friction in moving it. 

In computing the values of the different 
parts, an ample factor must be allowed for 
weak points and rough usage 

In considering -he style of clutch to be 
designed, the first thought should be given 
to the forms that can be machined with ac- 
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curacy; then the parts that are essential 
and no others. It should be borne in mind 
that the diameter increases as the width 


Allowing for a pressure of 15 
will 


diminishes 
pounds per square inch the surface 
contain 22 square inches (330 15 = 22) 
If 3 taken for the 

the must be 
[his gives a diameter of 
is altogether out of proportion for a hub 
clutch of this kind a ring cast 
to the arms of the pulley and bored to 
size with the band to fit 


answers the purpose equally well 


square inch is width, 


22 inches 


circumference: 


7 inches which 


In a case 


made inside, 


[he peripheral speed increases as the 


diameter increases. If at a diameter of 4 
inches the drum travels 100 feet per min 
ute, a drum 12 inches in diameter with 
the same number of revolutions will have 
a peripheral speed of 300 feet per minute 
Friction produces a great amount of heat 
Phe 
as much heat with the same pressure and 
in the same time, as the former As 


lubrication is essential for the protection 


latter speed will create three times 


of the surfaces, the speed should not over 
reach the degree of heat that the oil will 
is an evil of 


withstand. Centrifugal force 


high speed to be guarded against It 
tends to throw the oil off the surfaces, 
and will close the band if the key lever 
should be too heavy 


A fact that appears paradoxical, accept 
ing the theory of lubrication as we under 


stand it, is, that it relieves or absorbs 
friction between moving surfaces In 
makine a test. as described before but 


under high pressure, it developed that the 
pressure on the scales was 4% greater with 
the surface lubricated mineral oil 
than when dry, under the same conditions 
in other 


with 


and with the same pressure; 
words 20 per cent. greater efficiency gained 


by the added friction of lubrication 


ADHESION CLUTCHES RATHER THAN FRrIC- 


TION CLUTCHES 
[he term friction in relation to clutches. 
more 
to be 


Adhesion would be 


We 
due to the 


is misapplied 


appropriate conceive friction 


a force resistance of two bodies 
different 
the 


contact 
motions different 
A clutch is composed of 
the 


while in 
to be 


with motions 


When 


friction ceases 


cease 


two bodies, one in motion other at 


rest. When the body 


tact with the ®ody in motion it begins to 


at rest is put in con 
move, gradually increasing in speed until 
it has the same motion as the other 
then 
other 


They 
relation to 
of 


a state of rest in 


As 
is no friction; 


are in 
is no difference 


each there 


motion, there consequently 


there muSt be adhesion. If the theory of 
clutches was founded on adhesion a 
clearer conception would be given to an 


obscure subject. The five accompanying 


figures show familiar types of clutches as 


made by Conway & Co., of Cincinnati, 
Ohio; types that illustrate principles laid 
down in the foregoing paragraphs 








AMERICAN MACHINIST 


Fixture for Milling Corliss Valve 


Stems 


3y H. L. Dean 
make of 
employing rotary inlet valves, the valve 
stems are of the usual form, as shown in 
but the positions of the keyways 


On a certain alr compressor 


Fig. 1, 
the arms, with regard to the center 
of the heads of the stems, vary greatly 
the different of ma- 
As these stems are made in large 


for 
line 
for sizes and types 
chines 
lots it was formerly the practice to place 
them in stock with the keyways uncut, 
and when used in erecting a machine, to 
employ set screws in the hubs of the arms 
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provided for the guide B and tailpiece C, 
these bushings all having the same outside 
diameter while the inside diameters vary 
to suit the different shanks on the valve 
stems. By various combinations of four 
sizes of bushings and four disks a line of 
26 different stems was accommodated 
When placing stems in the fixture it is 
only necessary to loosen the clamp nut in 
the tailpiece C and the holding-down 
bolt. in the headpiece A, when the latter 
may be slid along its tongue far enough 
to allow a stem to be slid through the 
bushings. The head is then slid back 
into place, the head of the stem fitted 
into the slot, the clamp nuts tightened, and 
the kevway may then be cut. To obtain 














until all adjustments in the valve gear accuracy and uniformity in the sizes of 
were made, and the valves finally set. kevwavs two cutters are used By this 
| 8 41 @ 
FIG. 1 
E 
; FIG. 
F 
O D 
t 
) ( 1) n 
LJ — t a 
f - i 
= l = 
FIG, 2 
MILLING FIXTURE FOR CORLISS VALVE STEMS 


Che positions of the keyways on the stems 
were then scratched from the keyways on 
the arms when the whole gear was neces- 
sarily dismantled so that the stems could 
be milled according to the scratch marks. 
When this operation was completed the 
entire air-valve gear of the compressor 
had to be reassembled 

On of the of 
time due to erecting and then ‘dismant- 
a machine, and the impossibility of 
parts for re- 
accompanying fixture was de- 


account enormous loss 
ling 
supplying interchangeable 
pairs, the 
signed to hold the stems during the mill- 
ing operation, the varying angles for the 
different sizes being correctly determined 
the 
2 shows an end and side elevation 


and marked on fixture. 

lig. 
of the complete rig as mounted on the 
The headpiece A, guide 
B, and tailpiece C are all tongued to fit 
a slotted block which is clamped to the 
table. On the stand D in the head A is 
mounted the slotted disk E, shown in de- 


his may be turned around 


milling machine 


tail in Fig. 3 
LD) and locked in various positions by the 


pin Ff. Each one of these positions is de 
termined by reference marks on the head 
and on the disk, as shown, each set of 
marks being designated by the piece num- 
ber of the stem corresponding. The lock- 
ing holes are so arranged that the pin 
will not go tn unless the proper marks 
coincide. One disk is made to accom- 


modate all stems which will fit in its slot, 
and it can be quickly turned to its proper 


position and locked. Sets of bushings are 





method 40 stems require about eight hours 
for finishing, which gives an idea of the 
saving: over the old procedure, and at the 
same time insures an interchangeable pri 
duct 





A subject that has provoked considera 
ble discussion during recent times, par- 
ticularly in the heating and ventilating fra- 
ternity, has been the relative efficiency 
and resistance to corrosion of the differ- 
ent types of radiators, with special refer 
ence to the advantages set forth by the 
advocates of the new form of sheet-metal 
radiation. In with this sub 
ject it is interesting to note that the con 
clusions read before the American Society 
of Heating and Ventilating 
early last year to the effect that steel 
withstands better the corrosive ‘impurities 
of water than does wrought iron wer« 
substantiated by experiments conducted 
by Professors Howe and Stoughton, the 
results of which contained the conclusion 
that wrought-iron skelp, though from the 
best makers, pitted in seven months much 
deeper than the steel did in 13 months 

he series of tests from which these con 


connection 


Engineers 


clusions were obtained were very minutely 
carried out, and the that 
followed the reading of such conclusions 
speakers maintained that their ex 
perience the results, while 
some were of the firm opinion that sheet 


in discussion 
many 
showed same 
metal radiation possessed even greater ad 
vantages than those that the experiments 


showed. 
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afety Appliances in German Machine Shops 


Simple Guards and Operating Devices Protect the Workmen from 
Bodily Injury—Some of Them Might Be Adopted in America 





EDITORIAL CORRESPONDENCE 


An article printed in last week's tssue, 
page 209, presented an analysis of a large 
accidents that 


number of machine-shop 


occurred in a representative shop of this 


country. Certain points are indicated 
where safety appliances might be devel 
oped and adopted, and thereby minimiz« 
certain classes of such injuries. It is well 


known that the important industrial coun 
tries of Europe have done much more 
than ours in requiring the use of appli 
ances and devices that will protect indus 
trial workers from accidents and injuries 
from machinery, dust, fumes and other 
agents. It is the purpose of this article 
to show by means of illustrations some 
of the devices applied to machines in th« 
machine shops of Germany. In general 
these appliances touch upon elements of 
the mechanism of machines which have 
been shown to produce serious injuries in 
the accident analysis article to which we 
have referred 

We are indebted to Dr. William H 
Tolman, director of the Museum of Safety 
and Sanitation, New York City, for the 


photographs from which the 21 illustra 














FIG 


l, 


rYPICAI 


GERMAN GEAR Gli 


ARDS 


tions im this article have been mad 


[hese photographs were taken from the 


extensive collection of the museum and 


were selected from the files dealing with 
(,erman devices 
littl 


But very description is necessary 


in reference to these half-tone illustra 


tions, other than to mention the particu 
lar factory to which they should be cred 
ited. ‘|hey are not presented with the idea 
that 


Americar 


they are applicable, as shown, t 


conditions, but rather to show 


the lines along which development has 


taken place in Germany and to serve per 
haps as suggestions as to what might be, 


and should be done, in this country t 


develop rational safety devices for cet 


tain dangerous machines and for certain 


hazardous operations 


(GEAR (GUARDS 
a typical method 


presented as 


lathe 


Fig is 


of guarding gears The tool is a 
of the locomotive and 
firm of Hohenzollern 


Dusseldorf-Grafen 


shaft-turning lathe 
machine-building 
Actiengesellschaft m 


berg 
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FIG. 4 ANOTHER 


PUNCH-PRESS DEVICES 


PUNCH 


PRESS SAFETY DEVICE 





Figs. 2 to 7, inclusive, show devices ap 
plied to punch presses Che devices in 
Figs. 2 to 5, inclusive, are from the firm 
of Hiltmann & Lorenz, Maschinenfabrik 


\ue in Schlesen Che first consists of 


or 




















FIG. 6. SAFETY DEVICE FOR A SMALL 
PUNCH PRESS 
bar carried across in front of the die, 


nd operated by the knee lever that trips 








clutch Che first part of the motion 
1 the knee lever raises the bar and throws 
the hand of the operator away from the 
dic before the ram of the press makes its 
downward stroke See Figs. 2 and 3 
The device shown in Figs. 4 and § is FIG. 7. SAFETY DEVICE 


AND GI 








ARDS FOR 


4 LARGE 


PUN 


H PRESS 
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based on the principle of requiring both 
hands of the operator to be used to trip 
the press. Fig. 4 shows the machine sta 
tionary; Fig. 5 in the act of being tripped 
The both hands is 
shown plainly 

Fig. 6 shows a punch press in which the 


necessity of using 


same principle is embodied, although the 
different. Here two 
levers, one on each side of the machine 


device is there are 
One must be operated in order to remove 
the brake, and the other in order to throw 
in the clutch and thus trip the machine 
This device is from the firm of Reiss & 
Martin, Aktiengesellschaft, Berlin. 

The same principle is shown in Fig. 7, 
where two handles can be seen, one on 
either side of the press, and both must be 


operated in order that the press may be 


tripped. Another feature of this illustra 
tion is the elaborate guard around the 
main gear on the right-hand side of the 


machine and a similar guard around the 
belt wheel on the left-hand side. This de 
vice is from the firm of Siemens-Schuck 
ertwerke, Charlottenburg. 


GUARD FOR THE Eyes 


A common accident in machine shop 


life is the entrance of foreign bodies into 


the eyes; foreign bodies such as emery 
grit, bits of steel, dust and the like 
Guards for the eves are shown in Fig. 8, 
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where they are used in connection with 


a cutter and reamer grinder. The guard 


consists of a circular piece of glass, fast- 


frame and ar 
attach it to the 
Johannes 


into an aluminum 
with a 


This is from the firm of 


ened 
ranged band to 
head. 
Kaiserslauten 


Be rg, of 
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EMERY-WHEEL GUARDS 
While emery wheels are made _ with 
great care and very carefully inspected, 


still it is a fact that some of them break 
in use, either through excessive speed or 
from Many of 
the injuries from bursting. emery wheels 
A device in 


some accidental reason 
are serious in their nature 


tended to minimize this danger is shown 


by the illustrations, Figs. 9 to 12, in- 
clusive. This is from the firm of Naxos 
Union, Frankfurt a.M It consists es 
sentially of a steel band that surrounds 
the wheel. At intervals there are chan- 
nel-shaped pieces fastened to the inner 


side of this band and intended to project 
thé and thus 
Pro 


the wheel 
should 


adjusting 


along Sides of 
burst 


this 


case it 
vision is for band, 
within limits, to the size of the wheel. At 
the arranged a 


catch it in 
made 
the rear of grinder is 
heavy weight to be tripped by the steel 
band the The drop- 
ping of this weight brings it in contact 


the back of the 


This is connected 


when wheel bursts 


with a lever, situated at 


machine near the base 
through suitable mechanism with a clutch 
on the pulley shaft, and by this means the 
when the weight 


machine is _ stopped 


drops. Figs. 9 and 10 show two views of 
the machine with the device in place 
Figs. 11 and 12 show the same device 
surrounding a broken emery wheel. A 























FIG. 9 


AN EMERY-WHEEL GUARD 
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Fie 13 SAFETY DEVICE FOR A DROP HAMMER 
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two 
the 


these last 
states that 


connection with 


and 


note in 
figures (Figs. I! 12) 
wheel was run for 8 minutes at a speed 
of 1260 revolutions, the equivalent of a 
circumferential speed of 39.56 meters per 
second, or say, 7250 feet per minute. Dur 
ing this interval the wheel was run en 


tirely free. During the next 7 minutes 
it received 17 heavy blows on the side 
[hese caused the wheel to burst into 
three pieces, as shown in the illustrations 
The most interesting feature is the way 
im which the pi ces of the broken whee 


have been held by the steel band 


Drop-HAMMER Devict 


Figs. 13 and 14 show protective de 


for a small drop hammer from the 


vice 
tirm of Brokelmann Jager & Busse, Ne 
heim in Westphalia \ small lever is 


made to nt around the dies and is operated 
n such a manneft that it knocks the hand 
from the i 


of the operator away region of 


danger before the hammer descends 


PROTECTIVE Devices FoR CIRCULAR SAWs 
Fig, 15 shows a protective device for 
a metal-cutting circular saw This is 


from the factory of Siemens-Schuckert 
Charlottenburg \ 


covers the saw when it is not in use 


lever 
Vhis 


is provided with an upward inclined end 


werke, split 





FIG. I9 


FIG. 16 
SAFETY DEVICES FOR CIRCULAR SAWS 
in front, so that as the work to be sawed is 
pushed forward the lever is raised, and 


with the saw 


appe 


the stock comes in contact 


Che device is very simple and ars et 

















Fit IS. GUARDS ON A BAND SAW 
fective for the purpose intended. Fig. 16 
shows a protective device for a circular 
saw, consisting of eries of loosely 
hinged metal strips that are pushed out 





FIG. 20 


A SAFETY BELT POLE 


advanced 


of the way of the work as 1 
into the saw, and which return to then 
position of affording protection after the 


work has passed Chis devic« trom the 


machine-building factory of ( ey 


I‘leck & Sohnes, of serlin \nother de 
vice for circular saw is shown by Fig 
17 his consists of a covering cap ad 


justable for hight to suit the thickness 


for the boards or planks to be sawed. As 
shown the cap is lifted This device is 
from the factory of Krauth & Company 
of Hofen a.d. E1 
lig. 18 shows a protective device tor 
a band saw from the same firn it cor 
sists ot guard for the lower band 
wheel, a guard for the uppel! band wheel 
and saw, and an adjustable guard along 
the blade to prevent the fingers of the 
operator from coming in contact with the 
blade when it is in motion 
\ Beitr Pow 
\ belt pole intended to guard against 
accidents when snapping belts onto pul 
leys on the main line is jllustrated by the 
Figs. 19 to 21, inclusive. No especial 


description is necessary, as the half-tones 
ust 


the 


show its construction and method of 


his belt pole shows to what extent 


Germans have worked out even ma. de 


tails in connection with factory’ devices 
in order to throw safeguards around the 
industrial workers 
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Unique Plant for Blasting Castings 


Defective and Broken Castings, both Iron and Steel, Are Broken 
into Small Pieces by the Use of Dynamite and a Huge Skull-cracker 


EDITORIAL CORRESPONDENCE 


Dynamite 1s not usually considered as \ <a Te 





a tool to be used in the working of steel 
and iron; yet 60-per cent. dynamite is one 
of the principal tools or agents used at a 
unique plant in western Pennsylvania 
[he raw material used at this plant is 
iron and steel in various forms and 
shapes; the finished product is scrap in 
pieces of a suitable size to be remelted 
This plant is located at Hazel Kirk, Penn., 
about 35 miles from Pittsburg, and it 1s 
said to be the only one of its kind in the 
United States The company’s name 1s 
the Crescent Blasting Company, and its 
business is the breaking up of defective 
and damaged steel and iron castings and 
other large masses of cast 1ron ind steel, 
such as skulls and furnace bottoms 

There are two sections to the plant, 
very similar in character and separated 
by a distance of about 300 yards. On 


of these is shown in our half-tone illustra 














tion, kige. 1 Here can be seen two small, 


wooden buildines, each heusing a_ boiler, FIG. 2. A NICKEL-STEEL ROLLING MILL PINION WAITING TO SE BROKEN UP 




















Fit \ STEEL AND IRON BLASTINC PLANT IN WESTERN PENNSYLVANIA 
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and auxiliaries. Between 


skull cracker, the 


10,000 


winding engine 


them is located a huge 


which weighs 
and can be lifted to have 
drop of 76 feet. Behind the shears of this 
skull cracker and to the right of the 
rick 


made 


falling weight of 


pounds, a clear 
der- 
ructure 
the 


can be seen a low, rougn st 


from: logs [his is a part of 
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cover of a blasting pit, into which 
lowered that to be treated 
Near the skull cracker is a pile 
broken up. At 


a small number 


piece Ss 


with 


r 


are are 
dynamite. 
of material waiting to be 
the time of our visit only 
of castings was waiting e:ther blasting or 
One of them, however, ts shown 


a broken, nickel- 


cracking 


in Fig. 2 in the shape of 











INTERIOR 


FIG. 4 


OF 
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steel, rolling-mill pinion, and gives an idea 


of some of the pieces that come to be re 


duced to smaller dimensions for remelting 


[Tue BLastinc Pr 


Fig. 3 the inierior of 
be 
of 


rails and the 


Turning now to 


the blasting pit can seen {ts walls 


are lined with sec 


ticns of old 


steel ser: Pp, 
like rhe 


measure from old steel 


pieces 
root 


is made in a large 


girders, steel rails and timbers, and is 


capped with a furnace bell. The floor of 


in the 


of 


the pit, shown illustration, is 


aS 


strewn with pieces cast steel that have 


been broken up by blasting with dynamite 
After 
must 


breaking, the largest size pieces 


not weigh more than to 700 


550 
pounds, and, of course, many of them are 
very much smaller in size and weight 
This picture shows the thoroughness with 
are carried 


which the blasting operations 


out [he general character of the frac 
ture of the metal is also shown; the pieces 
of open-hearth steel 


el 


spaced quite close 


are 


] oles are 


drilled 


together 


In blasting st the 


These holes 


are 1% inches in diameter, and usually 


extend well through the piece; 1'%-inch 


dynamite is used. While it is impossible 
to give an average number of times that 
a steel casting must be shot, under ordi 


nary conditions this number will run from 


10 to 20. One casting was vividly remem 


ch 


bered by the foreman in charge, in w 








AN 82-TON PIECE OF OPEN-HEARTH STEEL BEING DRILLED PREPARATORY TO BLASTING 
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32 charges were exploded before it was 
fractured 

\ noticeable feature of all if the holes 
that had been shot and could be examined 
vas that they were very much spread at 
the bottor or throughout the sectior 
where the dynamite had been placed 
lhis feature is well shown in lig. 5, pat 
ticularly in the holes directly above the 
letters <1 and B The original size ot 
these holes was 1 inches and they show 
in their true size at the top of the piec 
At the bottom the holes can be seen t 


have expanded to several times their orig 
before the casting actually brok« 
the 


inal siz¢ 


caused, ofr course, by repeated stresses 


of the explosions. The piece there shown 


is of open-hearth steel, and the character 


f its fracture can be seen very plainly 


Cast iron, of course, breaks much more 
easily than cast steel It 1s, therefore, 
necessary [to drill fewer holes in a piece 
of similar size, and the number of shots 








FIG. 5. A LARGE PIECE OF OPEN-HEARTH 
IN WHICH DYNAMI 
required will average from five to eight 
or probably less than half the average tot 
steel 
\n 82-1ToN Piect 

The half-tone illustration, lig. 4, shows 
an 8&2-ton piece ot open hearth steel 
resting on freight car and being drilled 
preparatory to blasting This is from a 
furnace bottom and is so heavy that it 
cannot he indled by the tackle at the 
plant It is. therefore. being drilled on 
the car with the idea of first blasting it 1 
that position, and thus break it into pieces 
which can be handled by the derrick used 
for lowering pieces to be blasted into the 
blasting pit The type of drill is well 
shown, together with the method of 
anchoring it across the huge piece of steel 
Fach drill is bolted to two short pieces 


and these in turn are strapped 


hod\y Powert 


of steel rail, 


to the unde rsid ( f the cat 
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is obtained by means of rope drives from 
an overhead countershaft in the power 
house, shown in the central part of Fig. 1 
It is needless to say that much of this 
drilling is of the hardest kind imaginable 


Echoes from the Oil Country— 
Ways of Hunting a Job 


BY. W. Ospornt 

If a man wishes to get a larger salary or 
to change his job for one that is more to 
his taste, and feels that he lacks a few of 
the qualifications which will help him to 
hold the 
readily find help 


of the 


he can 

\ careful look over al- 
widely circulated publica- 
to light the fact that well 


desired position very 


most any 
tions will bring 
irganized schools are waiting, and ready, 
and anxious to lead his feet along in the 


venues of knowledge. Even the man who 





AND 


HOLES 


STEEL SHOWING FRACTURE 


TE WAS EXPLODED 


las not ambition enough when let alone to 


change his condition is to 


ther« 


want to apt 


find that are those 


who wish to per 


for his good to the 


ranks of the learned. It 


suade him own join 


would seem that 


the man who did not acquire some of the 


best of useful knowledge was the excep 
tion 

Recet servation leads me to think 
that there is one very important branch 


of knowledge that the schools 


erlo *ked 


\ erTyv large ly OV 

For some time back business condi 
ons | een such that many men have 
er looking for work, and it does not 
take very extended observation to show 
that lots of men could well afford to pay 
well for a few lessons which would show 
them how to get the best results out of 
their efforts in that line While I have 


ad any extended personal experi 


i 
ence in hunting work vet [ have had an 
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extended opportunity of seeing how others 
do it 


COMMON AND UNSUCCESSFUL METHODS 


Think how successful some of the fol- 
lowing methods are likely to be 
The boss and a customer are talking 


when a man comes up. He is evidently on 
urgent business and in a great hurry for 
he pushes himself and his business at once 
into prominence. No, that is not quite 


right; he pushes himself into prominence 


“T want to see the boss.” He looks at 
the best looking of the two men He is 
iooking at the customer. The customer 


indicates that he should look at the other 
nan, 

“Are you the boss of this shop ?” The 
question is asked in a tone that denotes 
surprise and a shade of disappointment 


“What 


can I do for you?” asks the 

boss in way of reply 
“Have you been taking on any men 
lately.” Tt sounded very much like the 


questionsgometimes asked by a wild-eyed 
man. “Have you been buying any brass 
lately?” Which meant that someone had 
been robbing his lease and he was trying 
to find the thief; but people do not steal 
that ; 
The boss considers a minute. “Is there 
anything else vortash-to. know 222 +—- 


men wal . , 


“T am looking for a job and thought 
that if you were taking on any men | 
would be willing to come to work for 


you.” 


“T have no job for you.” And the boss 


continues the interrupted business with 
lis customer. 
One day as the boss was at work at 


his desk a man entered and came up and 
desk 


view of everything on it 


leaned over thi where he had a good 


“Mr. Matthews wanted me to come and 


see you. You know Mr. Matthews?” 
Of course, the boss knew Mr. Matthews 
Mr. Matthews is the heaviest operator in 
this part of the country. He had a small 
rmy of men working for him and his 
trade was well worth having, still, for 
the sake of the papers on the desk it 
} 


might be well to find the purpose of this 
man’s ‘visit 
“What can we do for Mr. Matthews?” 
The man twisted around a little to get 
a better view of a paper that had attracted 
his attention. As it was an advertisement 


of a new belt dressing it did not matter 
if he did read it, and so the boss re- 
strained his natural impulse 

“Mr. Matthews is a great friend of 
mine. He would do anything in the world 
for me I am out of work and he could 
not give me a job but he told me to com: 


to you and that you would give me a job.” 

The Mr. Matthews’ good 
sense in not giving this man a job and in 
forms the man that if anything should 
turn up whereby he should think it to 
his advantage to put such a man to work 
he would be sure to get him word 
that put 


boss admires 


“T am sorry vou can’t me to 








at 


nd 


od 
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work right away, for | know that | 
would make a good man for you. About 
when would you want me to come to 
work?” 

“You had better not count on anything 
here for | know that it will be a long, long 
time before I would put you on.” 

The man who comes in as this man 
pisses out is of a different type. He is 
brisk and cnergetic 

“Say, boss, I am looking for work. 
Have you anything that you can give m« 
to do?” 

“What sort of a job are you looking 
for?” 

“Anything at. all 
of a job.” 

The boss looks at this applicant with 
some curiosity. He hasn’t a strictly all- 


I will take any kind 


round man in the place and has often 
wished for one. 

“IT could work a first-class lathe man 
he began, but was interrupted 

“T am not a machinist, but anything els« 
you will find me all right at.” 

“We might find a place for a good 
kelper who is used to machine blacksmith 
ing. Do you know anything about it?” 

“No, really now, I never did, but I am 
quick to learn. [ have been working in 
a rolling mill in Sharon, and thev had me 
at everything there.” 

Further inquiry shows that this man has 
not even the knowledge of a machine shop 
that would make him a valuable man to 
clean out. He would not know the dif- 
ference between the various kinds of chips 
even. 

The man who came into the office and 
drew up a chair and sat down in it with 
a sigh was either sick or very tired. The 
boss thought that he was tired and even 
had a suspicion that this man had been 
born tired and was looking for a place to 
rest and not for a place to work 

Two bright-looking young fellows cam« 
in together one day. They did not get 
much of a show to present their case. Th: 
boss strongly objects to liquor in the shop 
The breath of: one of the men proclaimed 
aloud that he was far from being a tee 
totaler, while the stench of the cigarette 
which the other one was sucking was 
nauseating. 


MEN WITH Various KINDs 01 
TESTIMONIALS 


Mention has not been made of the mei 
who bring testimonials from doctors say 
ing that the family should be better pro 
vided for; or from preachers saying th 


1 


the bearer is trying to be more near) 


cecent than he used to be; or from polit 
cians saying that he is a good citizen of 
the party; or from the leader of the choir 
who wants him to sing on Sundays; or 
from the numerous other prominent citi 
zens who do not know the first thing about 
him as a-workman but who wish to pass 
him along so as not to be troubled 

It might be inferred that the men who 
seek work in some of the ways as out- 
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lined are the offscourings of the trades, 
but that is not the case, for they are gen 
erally well dressed and intelligent, and in 
many cases they are excellent workmen 
and give good satisfaction when they onc« 
yet a foothold 

Hunting work is new to them They 
vever had much experience at it, and art 
nervous. A short course of instructions 
en such a subject would seem to be equally 
as important as to take up one telling 
how to hold a better job, and that 1s 
what a man studies for when he is study- 


ing to fit himself for a place which pays 


more money Before man gets the 
hetter job he has to convince some 
one that he will be a good man to give 


the job to 


How DIFFERENT MEN MAKE Ap 


PLICATIONS 


One morning as the boss got to the shop 
he found a boy standing just outside of 
the door 

“Are you looking for someone?” he 
asked the boy 

“Yes, sir. I want to see the man who 
does the hiring.” 

“Tam the man. What ts it.’ 

“[ am looking for work. I heard that 
boys work here running drill presses and 
other work and I thought that I might 
get something to do.’ 

“Did you ever work i machine shop 

“No sir, but I think | can learn to do 
what other boys are doing I was ce 
livery boy for a meat market Che own 
ers boy has quit school and his father 
gave him my job. He storts in on it this 
morning and so | have to look for another 
iob.” 

The boss has not felt the need of an 
other boy, and that boy may turn out to 
he a blockhead when it comes to things 
mechanical, but he is back in half an hour 


with some overalls and has chance to 
show up 
lhe man who took off his hat and 


stepped inside the door might have been a 
drummer. He waited until the boss turned 
from his desk and spoke, and then he 
stated his case briefly and clearly 

“Tl am a machinist looking for work. I! 
have been several vears t the business 


earned my trade with Smith Brothers 


& Co., and I prefer lathe work. I would 
like to get a job where | can have steady 


work if I can give satisfaction This 
town has the reputation of being busy if 


ny place is and if I get on I wish t 


move here ifter being her long enouel 
to know that I suit 

If the rest of the information whicl 
that man imparts is as clear cut and t 
the point he gets a job if there is one fo 
anybody 


Every man who hires workmen knows 
that such things are but surface indica 
tions, and that they are often misleading, 
yet a man has to judge by something when 
there are more applicants than jobs 


\iter many years of experience my b 


1c Only way to tell what kind 


ief is that tl 
ot a workman a man is is to put him to 
work andtry him. Some of those who ap 
pear the most promising when applying fo: 
itturn out the most unsatisfactory, whil 
some who are given a trial only because at 
the time they are the only ones at hand 
turn out to be valuable men in the shop. In 
spite of this knowledge it is the man 
who can make a good impression who gets 


the chance 


The man who comes in and demands 


1 job with the air and tone that one could 
imagine a robber using in conducting a 
holdup may be a first-class workman when 
he has a job in the shop, but his way 
of showing it when looking for one would 
hardly be classed better than third rate 


Most Men Have Some Goon Quati 
FICATIONS 


Did you never know a man for a long 
time and think him of very little accotit 
only to find out finally that in son 
ene direction he was away above th 
average: 


I once had a man working for me wlio 


was a trial and a disappointment. H« 
was honest and a hard worker but’ not 
even a club seemed to be able to get a 
mechanical idea into his head so as to be 
available One day at noontime the fel 


lows were talking about an entertainment 
given the night before and a discussion as 

he pitch of the bass notes in one of the 
songs aros \lv man who was so lam 
mechanically spoke with authority on the 
subject of music and illustrated his mean 
ing by singing the part under discussion 
! learned that he could take part in a 
choir and sing sbdlos in a way that was a 
delight, but in the shop he was a terror 
from his inability to grasp things relating 
to mechanics 

One of the best workmen I ever knew 
could not write a legible hand and th: 
rest of his education matched his writin, 
but he took to the work like a duck 1 





[he production of bauxite in the 
United States in the vear 1907 amounted 
to 97.776 pounds, the value of which repr: 
sents about $480,000 Bauxite is the raw 


1 the production of 


material employed i 


metallic aluminum which constitutes .ts 


most important use. It is also utilized in 
the manufacture of aluminum salts, arti 
ficial abrasives, such as alundum, and in 
the manufacture of bauxite brick The 


last use is of comparatively recent date 
he bricks are of chief value in resisting 
the corrosive action of molten metals at 


] ence a©&re largely 


high temperatures, and 
used in open-hearth steel furnaces as well 
as in copper- and lead-refining furnaces 
When subjected to the intense heat of the 
furnace it is converted into a solid mass 
of emery so hard as to be scarcely affected 
by steel tools, and is able to resist mechan 


ical calori c and chemical action 
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The Premium System in a Large Jobbing Shop 


A Successful Application that Brought About Great Reduction in Shop 


Costs 


A Return to Day Work Immediately Increased These Costs 





B Y 


It is the purpose of this article to out- 
line the application, installation and main 


tenance of the premium system in a large 


combined manufacturing and jobbing ma 
chine shop; to give some of the results 
of this application, and to show the al- 
most immediate fluctuation of the time ele- 
ments of doing work when the incentive 
of premium is removed. The location 
and name of the particular plant in ques 
tion is not pertinent to the discussion, ex- 
cept to that it is situated in the out- 
skirts of a large city in which the supply 
of skilled labor in this line is not good or 
it is necessary, therefore, to em- 


say 


adequate ; 
ploy a large proportion of second-class 
and rapidly changing help, and make the 
best of them. A few of these men will 
stay by, however, and gradually develop 
into very efficient and skilful men in their 
particular line of work. 

When running normally the plant em- 
ploys nearly 2000 men in all departments ; 
these departments include a machine shop, 


a 


A. 


air compressors, more than one hundred 
varieties and sizes of pumps, electric loco- 
motives, gas engines, gas producers, rock 
crushers, small steam engines, street-car 
trucks, valves, hydrants, air brakes, steam 
traps, etc.; besides a great many special 
orders and parts, most of these built to 
customers’ orders and largely in small lots. 
Altogether, it looked about as unpromising 
a field and as difficult a problem for any 
sort of system work or premium work, as 
machinery 


an in 


encounter in 
manufacturing shops. That 
stallation could be, and was made a suc- 


one is apt to 


such 


cess, however, is decidedly shown by the 
results obtained. The most difficult part 
of the problem by far was found to be in 
the machine shop, so a description of the 
work here will be sufficient to cover all of 
the departments 

ORGANIZATION IN THE 
SHop 


SYSTEM 
MACHINE 


PREMIUM 
The organization as finally perfected, so 


GUIDE No. 


MASTER CARD 


NAME OF PART 


SIZE 


TIME REQUIRED TO MAKE 








MFG. QUANTITY. 





.. MINIMUM STOCK _...... ...- 








MATERIAL ] AVERAGE WEIGHT | ~ PATTERN No, | DRAWING List ~ REMARKS ON ANY CHANGES 
OPERATIONS DEPT. | MACH. | ,\lOWaNce ORDERS SENT TO MILL OR FOUNDRY 
1 DaTe s Quantity DATE RECEIVED REMARKS 
2 os 
3 
4 U 
FORM I. MASTER CARD 
forge and smith shop, gray-iron foundry, far as the scope of this article is con 


pipe foundry, boiler shop, structural-iron 
shop, screw department and an ornamen- 
tal-iron department. Each of these shops 
or departments is in a building 


and all of them, except the pipe foundry 


separate 
and ornamental-iron department, are con 


large part under the 
Yard labor 
tent, is placed on the same basis 


The the 


the departments is sufficiently indicated by 


ducted in premium 


system also, to a certain ex 


character of work in most of 
the name of the department, except to say 
that and the 


manufacturing 


the variety of work is large 


quantities generally com 
paratively small; it is the general policy of 


the firm to build aimost any article, or ar 


ticles of any type or size that a customer 
wants and will pay for. In the machine 
shop, especially, the variety is very large, 
comprising in the main, locomotives (any 


size or type), steam shovels, derrick cars, 


cerned, consisted of a production depart 
ment, a premium and routing department, 
and a cost department, with shop time 
takers, besides the usual military type of 
Each of 
these departments was entirely independ- 
ent of the others; 


organization in the shop itself. 


each had a separate head 
directly to the 
worked 
with, and more or less dependent on, each 
of the 


reporting management 


proper, yet each harmoniously 


others 


[he engineering department transmitted 


each order, with a full detailed list of 
parts, drawings, special instructions, etc., 
to the production department as soon as 
the order was ready for the shop. The 
production department would then assign 
the necessary shop-order number, make 
the necessary distributions of the various 
parts to the various shops, issue orders 
to the shops for these parts, ete. and 


> FER ER F 


would then fill out on a typewriter from 
the lists of material required—see the up 
per portion of the master card Form | 
This card (5x8 inches) is self explana 
tory except to that the “Guide No.” 
is the production cffice’s record number 
for the card, and the line “Time required 
to make,” intended for 
where the parts are carried in stock. One, 
and one only, of these cards is filled out 
distinct pattern or 


Say 


etc.. 1S orders 


for each and 
piece made, and is used for that piece 
every time it is made, regardless of shop- 


every 


FOREMAN MUST SEE 
THAT TAG IS ATTACHED / 
TO WORK WHEN MOVED, O 
) 


SHoP ORDER. _ _ _ - — 


NAME OF PaRT. 
MATERIAL 


DRAWING. _ List wesare COUR 


DATE MATERIAL WANTE — 
DATE TO BE FINISHED. 


DATE FINISHED AND SENT TO STOCK 


MACH. PREMIUM 


OPERATIONS 


conspicuous place 
nust attach it to work 


Workman must hang this tag in a 
when engaged on this job, and 
when bis operatiou is finished, 


MATERIAL RECEIPT 


SHOP ORDER No 


NAME OF ParT 


DRAWING _. List PATTERN 
OATE MATERIAL SENT TO SHOP 
VEIGHT__ nn = st 


FOREMAN 


THIS RECEIPT T BE RETURNE TO PROOUCTION DEPARTMENT 


FORM 2. WORK TAG 


order number or purpose for which it is in- 
tended. The back of the card is used as 
a stock and progress record, but is not 


pertinent to this discussion 
\fter the upper part of card is filled out 


by the production department, the cards 


are sent to the premium and routing de- 
partment which immediately analyzes the 
work and decides, in conjunction with the 


shop or other departments if necessary, 


the best way of handling the work in the 


shop, ete. and routes the piece, under 
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de i. 


ad- 


“Operations,” etc., accordingly, giving 
partment and sub-department and, if 
visable, the machine (number) in which 
the operation is to be done. If premium 
limits have previously been established or 
are decided upon while routing the piece, 


these are entered in their proper place, 


and the card returned at once to the pro 
duction department. As new limits are 
established, they are reported and en 


tered on this card. 
The production department immediately 
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the order Form 2, 


master 


fills out shop tag, 


this card 
are filled out as often as required), and 


from (subsequent tags 


sends these direct to the stock movers 
(a function of the routing department) 
who immediately attach the tag to the 


castings or parts and deliver them to the 
portion of the shop where the first opera 
tion is to be performed. The material-re 
ceipt stub is signed by the foreman of this 
department, and is then sent by the stock 
movers to the production department as a 














"7 
207 


notification that the material is in the 


shop, and also giving its weight for the 
cost-department work 


[hese tags (4x8 inches, or 4x6 inches 


without stub) are regarded almost as 


sacred; each one must be accounted for to 
the production department when the work 
is reported finished; the return of the 
tag is the official notification to the pro 
that 


timetakers’ 


departments the 
Che 


reports to these departments of 
finished allow both departments to keep 


duction and cost 


work is finished daily 


perations 


RECORD ano CONDITIONS FOR PREMIUM STANDARDS RECORD No. : 
in absolute touch with the progress of 
PATT. NO. D ; DEPT. : E c 
atts RAWING MST ePr OBSERVER Are the work through the shop, and the cost 
OPERATION DETAIL 2 
of the work by operations or total, within 
MATERIAL NATURE one day of the time the work on each 
NAME OF PIFCE Size FOR operation is done No material or work 
MACHINE No CONDITION is allowed in the shop unless accompanied 
Gs FIXTURES by the proper tag, and no work is per 
TOOLS AND EQUIPMENT . oa 
formed on any piece unless specifically 
WORKMAN CHECK No. RATE pape called for on the tag. It is understood, 
PERAT.ON | ROUGHING FINISHING | LOT however, that any operation or routing 
| SPEED | Feeo | DEPTH (NO. CUTS SPEED FEED DEPTH | NO. cuTs NO. PCS. NO, O85 " : = M . 
oan may be changed at any time for a suitable 
ESTIMATED | reason by making a request to the rout 
" = | eaves | TOTAL ° . : 
TIME |Snaene| vooue | woes | a REMovin _ oo ing department. When an operation is 
TIME CARD changed the routing department must at 
OBSERVED N once notify the production and cost de 
ESTIMATED ° 
partments so that their records may be 
ALLOWED P 4 . 
. ; a altered in accordance. 
REMARKS 
— — THe Premium DEPARTMENT 
oe q qa ’ tf SKETCH=NOTED OW OTREN SIDE) . . 
TIME LIMIT SET _| APPROVED DATE | RECORDED DATE | PREM. CARD | SUPT. STD. OP. 2 na So much for what may well be called 
No an introduction to show the interrelation 
FORM 3. RECORD AND CONDITION CARD of the departments To come now to 
- j | | 
| TT on Cost *y > . " | : 
= oe Tota, Cost Eacu Piece Per Cent. | Per Cent 
= Premium Premium Hours 
r, Dp . Day Work, : , Decrease of| Increase of 
Name of Part Operation sr Limit, Vork, . “s 
Hours Each Hours Each.|Hours Each Cost on Wages on 
\ y a a ‘ 
Day Work. |Prem. Work Premium Premium. 
Side frames Plane complete 5 26 1374 1 70 43 
Side frames Slot complete 17 22 10 1174 31) 73 63 
Side frames Drill and tap 16 20 13_ 115 36 68 27 
Frame guards Plane complete +} 14 i 10% 24 76 36 
rrack side frame Slot complete 7 24 lj 174 3% 80 40 
rrack side frame Drill 5 14 ] 124 24 78 5 
Steam cylinder Bore and face 30 ot) ij 75 14 SI 45 
Steam cylinder Bore and face for valve 25 9 14 624 154 75 32 
Steam cylinde Plane 13 7 i 324 11} 65 38 
Steam cylinder front head Turn, bore and face 74 23 2 18} a 71 19 
Steam cylinder back head rurn, bore and face 13 } 4} 324 114 65 21 
Steam cylinder back head Drill and tap 34 14 ; Ss? 24 75 1) 
Crosshead Plane complete 23 10 6 174 17 70 33 
Crosshead Bore and face 19 7 +4 474 134 72 28 
Crosshead guide bar Ist Plane i) 14 3} 224 s] 61 20 
Crosshead guide bar 2d plane 2 1} 7 5 2} 7 33 
Crosshead guide bar Plane taper s i 24 20 7 65 30 
Crosshead guide bar Drill for frame 2 1} 4 73 33 
Main side rod Plane 7 3 14 174 i4 74 nb 
Main side rod Mill and flute 36 15 7 90 214 76 74 
Main side rod Chip keyway 4 l l 10 2% 71 38 
Main side rod... Assemble 162 10 22 105 64 S4 41 
Drive wheel centers Air chip 6 3 4 15 44 70 50 
Drive wheel centers Turn, bore and face 23 a) ij 74 4 76 15 
Drive wheel centers Slot keywa) i 1} l 10 27 72 25 
Drive wheel tires Bore 3 l 4 74 l 82 70 
Drive wheel tires Turn, after assemble 22 > 3} 99 , s4 27 
Drive-wheel axles urn, and roll 10 4 25 8 68 33 
Drive-wheel axles *ress on wheel iA | 4 11} 14 S7 i) 
Foundation ring Piane top and sides 16 s 5 10 14 65 30 
Foundation ring Slot end and corners 12 20 s 105 "6 75 75 
Foundation ring Plane inside 11 ) 23 274 s 7 1 
Reverse quadrant Plane, two sides j , 14 10 i} os 33 
Reverse quadrant Bore and turn ; } 6} ; SS 0 
Reverse quadrant Cut notches 6 17 l 15 24 81 38 
Valve rod rurn, bore and face 11 6 i4 324 LZ 63 17 
Valve rod coupling Face, two sides 3 1} l 74 Z 62 38 
Reverse shaft Bore and face arms s 24 14 1) 4} 79 33 
teverse shaft rurn and face 20 s 3 wh 10 sO a3 
Guide yoke Slot complete 1) s > Ww 14 72 30 
Eccentric rod Plane, two sides 4 27 14 13] ig 6S 2 
Eccentric rod Slot jaws i} 13 1} 11} $f 70 20 
Engine truck Assemble 176 22 13 440 37 91 35 
render truck Assemble 124 30 Is 310 15 85 33 
render truck axl urn and roll 1S ) 3 374 S4 77 33 
Internal drive axle rurn and roll 13 6 3 324 of) 72 nb 
Internal drive axle Mill kevway i} l ; 102 lj 7 75 
rABLE 1 RECORDS OF MACHINE WORK ON PARTS OF 19 INCH BY 26 INCH LOCOMOTIVES SHOWING REDUCTION OF TIME 
AND INCREASE OF WAGES UNDER PREMIUM PLAN 
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the specific work of the premium depart 
ment: This department in conjunction 


with the routing was placed in the charge 
f a man 
who had 
time element of doing work, modern shop 
demonstration 


wide shop experience, 
the 


with 
made an intense study of 
methods, premium and 
work, etc. He 
issistance and support by the shop and 
[he force for the combined 


was given all necessary 


management 
department consisted of one routing clerk, 
me office or records clerk, one time-study 


man in the shop, 
stock mover, and three or four helpers, an 


demonstrator, a 


one 


fice boy, and the codperation of the 
timetakers. With this force, some 14,000 
limits were set and established as the 
result of two years’ work. Not bad in 


view of the unsettled shop conditions, and 
the great amount of supplementary work 


iccomplished ! 


With conditions as outlined above and 
n view of the jobbing nature of the work, 
it was found inadvisable, if not imprac 


ticable, to place the entire shop and work 


m a standard operation basis before be 


ginning to establish time limits, as would 
purely manufacturing plant 
best 
all 


machine o1 


be done in 


It was also found not to attempt to 


establish limits 01 parts or operations 


f any one certain class of 


marts of machines, nor on any particular 


line of machine work; but instead, limits 


established, 
portant or prominent operations of sucl 


were first, on the more im 
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work covered by each limit and also the 
exact conditions under which and by which 
the work was performed. In the great ma- 
jority of cases the same work, ‘or a very 
similar piece of work would have to be 
performed again later on, and shop con- 
and environment were changing 


A great many of these changes 


ditions 
rapidly. 
would necessarily involve a change of time 
limit. 
RecorpS AND CONDITIONS CARD 

l‘or the purpose of keeping these rec 
ords a records and conditions card, Form 
As seen, this 


3, was designed will be 
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the kind and nature (hard, soft, sandy, 
etc.) of the material used; the official 
name of the part (to correspond with 
drawing name) with its size and for what 
machine or purpose used; the machine 
(number) on which the work is done and 
its condition as to repair, adaptability to 
the job, etc.; what jigs and fixtures are 
used for the operation (these should pre- 
ferably all be numbered) ; what tools used 
(tools should all be ground to some 
definite standard of form, and may then 
be described simply as “Novo standard,” 
“A.W. standard,” or whatever they may be, 
and any other than standard tools added 
the workman's name. 











card (5x8 inches) is very complete, and to the description) ; 
PREMIUM STANDARDS. 
nee ts — Caro No. 

NAME OF PIECE | TYPE AND SIZE OF MACHINE _— 

PATTERN OR Piece Nu. DRAWING NO. ~ List NO. T : 

OPERATIONS TIME LIMIT DEPT. DATE “a NOTE 

> 
FORM 4. PREMIUM STANDARDS CARD 

covers the entire history of the operation check number, wage rate (if advisable) 


and the setting of the limit, pattern, draw- 


ing and list numbers (several pieces be- 


ing usually shown on each drawing and 
each designated by a list number); the 
department in which the work is done 


numbers being used for departments and 


and class (machinist, apprentice, handy- 
man, etc.). So far the record may be 
said to cover preliminary data only. 

If now the record is made from 
actual observation of the work as it is 


being done in the shop, entries of ob- 


the 





pieces or lots as were best adapted for sub-departments); the name of party served or demonstrated speeds, feeds, etc., 
time-limit work as the pieces were going (observer) by whom and date on which for the various cuts may be made under 
through the shop. For example, one limit the card record is made; the standard the heading, “Observed,” and under the 
vould be set for boring and facing a name of the operation (which should paragraph,“ “Time,” and heading, “Ob- 
locomotive cvlinder, and the next one cither correspond with, or be a subdivi served,” the time elements for the various 
might be for assembling a 6-inch standard sion of the operations as routed on the phases of the operation, carrying the total 
vate valve, or forging a lot of structural master card and routing tag) and a de- time to the end of the card, where total 
holts. It was found necessary to be very tailed statement of the actual. work in time for any number of pieces and alsa 
explicit in stating and recording the exact volved in, or covered by the operation; for each piece are recorded, the total 
PREMIUM WorkK. Day Work. Per 
Per Cent.| cent. | 
rel _ Increase , 
Name of Part Operatiot Prem Prem- Total Day Total of Cost | Wages 
ium (Burden, ium . >». Burden, A 4 on 
W > Cost, Work, Cost, on Day > 
ork, | Hours | Paid, Hours , Prem- 
H — Hours Hours — Hours Work. : 
ours Each. | Hours Each Rach ach. Each ium 
Each Each. — — : Work. 
Side frame Plane complete 14 21 6 41 38 57 95 132 43 
Side frame Slot complete 14} 21% 3j 394 214 32} 533 36 27 
Side frame Drilling rim and spot 74 10; 1? 194 94 14} 237 22 19 
Steam cylinde: Bore and face 54 8} lj 154 8} 13} 214 41 2 
Steam cylinder Plane 9 134 2 244 12 18 30 22 22 
Steam cylinder Drilling tap and spot 18 27 34 48 27 404 674 39 194 
Steam cylinder back head rurn, bore and face i} 6} 3 ll 7 114 18 65 174 
Steam cylinder back head Plane | 1% } 24 1 2% 4 106 33 
Steam cylinder back head Drill and tap ? 14 : 23 14 24 3 67 50 
Forward frames Ist plane 4 3 } 54 34 54 8 66 12 
Forward frames Drill and face 23 31’ 3 6,"5 34 54 8 33 264 
Drive-wheel centers rurn, bore and face 7 104 3 204 11 164 27 34 43 
Drive-wheel centers Drill for rectangular ring 1} lx i 3¢ 24 33 6 85 20 
Drive-wheel centers Bore for center pin 2 3 14 64 3 44 7 154 75 
Drive-wheel centers Drive and tap for plugs l 1} : 2% 1} 2+ 3 304 39 
Drive-wheel tires Bore and face 3 4 } S i) 74 12 56 17 
Drive-wheel tires Turn and face (pair 6 9 24 174 12 18 30 714 42 
Side rods Plane ends 1} 23 i 4} 34 4j St 71 22 
Side rods Drilling tap and face oi! cups 3 14 4 8 } 6 10 25 17 
Side rods Mill sides ; 1} i 24 2} 43 63 212 33 
Eecentric rod Slot 1} li } 3% 24 33 6} 85 20 
Eecentric rod Drilling and rim, 4 holes ‘ cm 4, 1,4, ‘ lJ, 24 104 25 
Guide bar Plane complete 24 33 } 62 3} 53 94 47 33 
<juide bar Drill and spot 4 3 4 ] ‘ 1s 27's 16 50 
Spring hange: Drilling rim and center bore 4 } 4 l 2 14 1; 36 25 
Spring hange: Slot ‘J se 8s re 4 i 14 504 264 
Tender truck Assemble 20 30 5 55 2 48 80 454 25 
Engine truck Assemble 13 194 44 37 21 314 524 42 344 
TABLE 2 COMPARISON OF MACHINE WORK ON PARTS FOR 18 INCH BY 24 JNCH LOCOMOTIVES SHOWING EFFECTS OF 


REMOVING PREMIUM LIMITS 
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number of pieces in the lot and the num- 
ber on which observations are made is 
recorded under heading “Lot” above. 

If the data are obtained by estimation 
from drawings, etc., they are recorded 
as above except that they will be placed 
under heading, “Estimated,” instead of 
“Observed.” If data are taken from time 
takers or cost-department records, it is 
recorded (totals only generally) under 
heading, “Time Card,” and, of course, ne 
speed and feed record made out. If data 
are obtained on any other basis, as, for 
example, by conference with foremen, it 
is recorded under heading, “Allowed.” 
The card thus provides an_ excellent 
means for comparing results arrived at by 
the different methods usually employed in 
time setting. The time limit allowed or 
set for the operation is then recorded; the 
initials and date of approval of this limit 
by the shop superintendent (if deemed 
necessary); the initials and date of th 
record clerk by whom the limit is trans 
ferred to the premium standards card, 
Form 4, and also number of the premium 
standard card to which the record 1s 
transferred; the initials and date of the 
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once to the premium standards card? Form 
4, (4x6 inches). One of these cards is 
made out for each and every different 
pattern or piece manufactured. The rec 
ords clerk makes the copy from th« 
master card, Form 1, after these have been 
routed, with the operations corresponding 
to the master card. This card must show 
every limit established for the piece. Th« 
workman knows from the routing tag 
whether or not there is a premityn limit 
for their operation on the various pieces; 
if not, the timetakers immediately re 
quest the premium department to supply 
a limit for the job. The timetakers, by 
the way, should be men who have had con 
siderable experience in shop work and 
who know what they are doing. Accuracy 
of cost work and all records depend on 
the timetakers, and they will prevent all 
“juggling” of time reports so prevalent 
where workmen keep their own time \ 
good timetaker should care for 100 men, 
generally, and as it takes the average ma 
chinist ordinarily ten minutes a day to 
make out his own time, it will cost less 
than one-half the wages thus lost to em 
ptoy a good timetaker 


PREMIUM DEPARTMENT RECORD OF WORK DONE 


EMPLOVE'S NAME 

PAT. No. DRAWING 

NAME OF PIECE 

OPERATION 

No. PCS. FINISHED : TIME LIMIT EACH 
TIME TAKEN TIME GAINED 


PREMIUM EARNED 


PORM 5 (A) (B) (C) PREMIUM 


official adoption by the superintendent of 
standard operation (premium) depart 
ment, completes the record in full. It is 
often desirable, however, to make a free 
hand sketch of the work or portion of the 
work covered by the operation, or to make 
additional notes or detailed observations 
of the operation, and the back of the card 
is reserved for this purpose. When so 
used a check mark should be placed op 
posite “sketch notes on other side.” 

\ complete record on this card should 
be made in from three to fifteen minutes, 
except, of course, for prolonged observa- 
tions of operations, according to the com- 
plexity of the work and the difficulty of 
obtaining the necessary data. For a shop 
of the character described, a file of these 
cards carefully filled out makes an almost 
invaluable record worth many times its 
cost. When two men can establish 14,000 
such records in two years, the cost is 


not great 


OTHER ForMsS 


As the limits are established on Form 
3, the Records Clerk transfers them at 


HECK EP? 


f RDER 
FOR 
MACHINE No. 
TOTAL wit 
TIME eT 


DEPARTMENT RECORD OF WORK DONE 


As soon as a job is finished, the time 
taker (or sometimes the records clerk) 
makes out Form § in triplicate (these are 
padded so that carbons may be used) 
Form 5 (a) is retained in the premium 
office as a time record of the operation 
(with notes on blank space at bottom if 
desirable). Form 5 (b) is given to the 
workman as his record of the work, and 
as a guarantee of good faith to the firm 
Form 5 (c) is given to the foreman so 
that he may know how his work is go 
ing. 

Form 6 is in the nature of a comparative 
or supplementary device to aid in setting 
limits on pieces of which there are sev 
eral sizes, as, say, gear blanks, in use in 
the various products manufactured. \ 
freehand sketch of one of these pieces is 
made on one (sketch) side of the card; 
letters are used in place of dimensions 
On the other side of the card are en 
tered the sizes corresponding to these let 
tered dimensions for all sizes or pieces 
of similar parts, giving with each the 
drawing, list and pattern nunabers from 
which dimensions were taken. After limits 


2%) 


have been established on one or two sizes 
of these parts, it 1s very easy to deter- 
mine the corresponding proper limit for 
any other size or sizes of similar parts by 
comparison or interpolation 

In these forms and devices an effort has 
heen made to make them as universal and 
as comprehensive as is possible; they will 
be found applicable with very little or no 
modification to almost any machinery, 
manufacturing or building works. It must 
be borne in mind, however, that “forms,’ 
as such, are valueless; it is only as they 
serve as a means to a certain, definite end 
that importance attaches to them. No set 
of forms has ever yet been devised which 
is absolutely automatic and fool-proof in 
its application; the personal element be 
hind the work, here as in all other fields, 
is what must and will determine the valu 
and efficiency of the results obtained 
COMPARISON OF PREMIUM AND Day-workK 
RESULTS 


Table 1 shows, by a few actual ex 
amples taken almost at random from sev 
eral thousand cases which might have been 
selected, the results of placing the premium 
system in this particular shop, under the 
onditions previously stated Che table 
is made up entirely from locomotive work, 
for no other reason than that this work 
is probably more widely known and mor 
nearly uniform in design than other lines 
of manufacture \s will be explained 
later, it makes a stronger comparison 
with Table 2 The records for Table 1 
are made from a 19x26-inch 2-8-0-176 lo 
comotive (19-inch cylinder, 26-inch stroke. 
2 engine truck wheels, 8 driving wheels, 
0 trailing drivers, 176 tons weight). Table 
2 is from an 18x24-4-4-0-122 locomotive 

Table 1 shows the average number of 
hours per piece taken to complete the va 
rious operations shown when working day 
work; the premium limit which was es 
tablished for the operation; the number 
of hours per piece in which the work 
men finally accomplished the task; the 
cost, in hours per piece, including the 
shop burden figured at 150 per cent. of the 
working time, of the operation for both 
day work and premium work; the per 
centage of decrease of cost per piece of 
the premium work under the day-work 
cost; and the percentage of increase of 
wages per hour made by the workmen 
while on each operation. For the ex 
amples given in this table, the percentagé 
of decrease of cost varies from 57 
to 9! per cent., while the increase of 
wages is from 17 to 83 per cent. for 
the various operations These figures 
are representative, but do not cover ex 
treme cases, as the cost of a few pieces 
was decreased by only 15 or 20 per 
cent., while the workman’s gains varied 
from o to over 100 per cent. in a few 
cases. It is safe to say that the averag: 
decrease in cost was 50 per cent., while the 
average increase in wages was 20 or 25 


per cent 








270) 


&4 


financial stringency 


When the 


orders 


recent 
curtailed and necessitated the re 
ducing of the shop forces, the premium 
system was kept in force until practically 
all orders one lot of locomotives 
had been completed 
to recall the premium 
shops until work was again resumed in its 


Meanwhile every effort 


except 
It was then decided 
system from the 


nermal condition 


size DRAWING LIST PATTERN A 8 C 


SKETCH FROM DRAWING N 


NOTES 


FORM 6 


was made to keep the time rate of doing 
work on this lot of locomotives and such 
other littke work as was available, to its 
existing standard as set under the pre 
mium system. The results are shown in 
Table 2, all 
which were made within one month of the 
date on which the premium was recalled 


All work and time were carefully watched : 


day-work observations of 


urged, exhorted, and ca 


of them made examples 


the were 
joled, and a few 


of for failing to make the previous time 


men 


limits on their work. Yet, as will be seen, 


on work on which the men had been mak 


ing an increase in their wages of from 


12 to 75 per cent., the cost per prec 


for the almost im 


operations shown 


mediately increased by from 15 to 132 per 


cent 


It must not be inferred that all the de 


creases of cost shown in Table 1 are duc 


entirely to the premium inducements, as 


the general intensifying of conditions and 


gradual improvement of environment and 


facilities would of itself have reduced, to 


and 


\lso 


certain extent, the machinery time 


onsequently the cost of the work 


in Table 2 it may safely be argued that 
certain part of the increase of the work 
ing time (and so ef the cost) was due to 
the general slackness of work in sight 
which no amount of inducement or ca 
joling can overcom« It is a well es 
blished principle of shop practice that 


workman will not work himself out of 


} 


job if he can help ‘t, vet the evidence is so 


trong, and the changes so instantaneous. 


hat by far the greater portion of the 1m 


be attributed d 


provement shown must 
rectly to the operation ind influence of the 


premium system 


SUPPLEMENTARY RECORD CARD 
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Chaser Grinding Attachment 


By Isaac MorGan 


Every user of automatic die heads 
knows that where the chasers are ground 
in the throat it is very important that all 
chasers in a set should be ground ex- 


actly alike in order that each do its share 


MACHINE ANO T YPE 
a 


MATERIAL Date 


AND PACK 


FRONT 
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chaser, which seems to me a defect inas- 
much as some one of a set of chasers will 
always need more grinding than its mates, 
so that it will often be necessary to re- 
place them on the grinder in order to 
take off just a little more. The fixture 
here shown is designed to receive a full 
set of chasers which are ground at a 
single operation, each one resting against 
a block exactly as it does in the die head 
The first of these blocks a is solidly fixed 
at an angle of 20 degrees; the other blocks 
bbb are free to slide on a tongue in a 
slot in the extension plates and take their 
positions according to the thickness of 
preceding chaser and assume the same 
angular position as the fixed block, being 
forced against it by pressure of the screw 
in distance piece c which also has a tongue 
to fit the slot and prevent its sliding out 
This block ¢ is longer to ac- 
The machine 


of position. 
commodate smaller chasers. 
is shown set up for large size chasers of 
the Hartness die head and as the small sizes 
are each % inch smaller, we simply have 
the distance piece c 1 inch wider. The 
clamp d to hold the chasers in place has a 
face to tension on all 
This fixture as shown is an at- 


leather sccure 


chasers 
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GRINDING ATTACHMENT FOR DIE CHASERS 

{f the work, and that they should be’ tachment to a rezular grinding machine 
ground as slightly as possible to the end having platen movements in all directions 


that the life of the chasers be prolonged 


Many ixtures have been devised and 
some machines have been specially built 
iccomplish this object Some of these 


have the holder arranged to hold only one 


The chart showing hight to set chasers 


above center of emery wheel and size of 
wheel to use has never been worked out 
on a scientific basis, but in practice gives 
good results 
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Trade School Conditions in 
Europe 


By JoHN M. SHRIGLEY* 





The practicability of teaching trades in 
schools is not a new idea in Europe. In 
John Evelyn’s diary he notes in 164! 
visiting a school in Amsterdam where se\ 
eral taught, the 
philanthropist, Abbe de St. Pierre (1658 


1743), was an earnest advocate of such in 


occupations were and 


stitutions and established one or more in 
France 

The 
thought 
and not much progress was made until the 
latter of the last The in 
troduction in 1868 in 
Moscow of 


practical development of the 


has, however, been quite slow, 


century. 
the 
the 


part 
engineering 

“Russian” 
instruction, 


school at 
method of class 


marked an epoch in the matter, and gave 


systematic 
a great impetus to it. Even today, how 
ever, there are not nearly as many trade 
schools, in the broad sense of the term, in 
Europe as there are generally supposed to 
be. I mean such schools as give complete 
apprenticeships in themselves, with a 
proper collateral academic training. 

One of the earlier efforts was the school 
of horology in Geneva, Switzerland, which 
was founded in 1824, and which has devel 
oped into a commendable institution, with 
thorough courses in the various details of 
watchmaking, and with excellent instruc 
trade 


mathematics, mechanics, 


It is located in a good part 


tion in 
drawing, etc 
ef the city and in a commodious, well 
equipped building. The admission age is 
from 14 to 17 years, and the course aver 
ages about four years of 48 weeks each 
There is a moderate charge for its benefits 
I mention this as a good type of its class 
On the other hand, a visit to a school of 
cabinetmaking in a large German city 
It merely pro 
the 


teachers 


showed a dismal failure. 


duced cheap _ furniture, finishing 


touches being put on by and 


journeymen. The superintendent pointed 
with pride to the best feature of the place, 
viz., a well seasoned stock of American 
poplar plank! 

There are other schools in Germany and 
training 
the build 


ing trades, the rest of the year being de 


\ustria where a limited school 


is given in winter in some of 
voted by the apprentices to their masters’ 
service 

France is now bestowing considerable 
attention on the development of schools 
in which are given the theory and prac 
tice of trade work, as well as a fair gen 
eral education ° 

The 


London last year had a large exhibit of 


Franco-British exposition held in 


the -work of these schools especially in 


machine work and patternmaking. The 
*President, Williamson Free School of Me 
chanical Trades. 
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were on instructional graded 


li A »ked 


photographs of 


examples 

well. 
the 
with 


lines and Many fine large 


schools . showed at 


tractive buildings excellent equip 
ment 

selgium and Holland have some schools 
on similar lines, and their graduates are 
mechanics 


considered desirable 


lialy, Denmark, Sweden and Norway 


very 
are 
doing almost nothing in the line of trade 


though the subject is being 


agitated especially among those interested 


instruction, 


high schools of these 


7 rondhjem, 


in the technical 


countries In Norway, a 


school of carpentering is to be started 
this year, and there is in that little city a 
commendable school which, between fish 
ing seasons, gives to seamen, mates and 
a scientific course in navigation 


the 


captains 

Great Britain seems to be in rear 
renk of manufacturing nations in school 
trade training for apprentices, th employ 
ers clinging close to the old methods. In 
deed a society has been recently founded 
in London to induce boys to 
It had a depart 


apprentice 


themselves to masters 


ment in the Franco-British exposition in 


which a very few very small boys were 


working on locks and tinware. There are 


also on the continent some schools, mainly 


in evening session, for giving or improv 


ing technical knowledge to journeymen 


and foremen The instruction in them 


comprises drawing, design, mathematics, 


physics, chemistry, bookkeeping, compo 


Then there are the technical 


housed 


sition, etc 
high schools generally well and 
equipped, having excellent courses leading 
to engineering, architecture, etc. Their 
designation is a little confusing as they 
are really colleges, the mechanical instruc- 
tion being only supplementary to the pro 
fessional courses. 

We now reach the type of schools of 
which we hear the most, viz., the “Contin 
uation Trade or Vocational Schools.” In 
Munich reached their 
highest development largely through the 
efforts of Dr Kerschensteiner, 


superintendent, 


such schos Is have 
George 


their who is generally 
considered the leading German authority 
Nearly 
50 trades and vocations are included in the 
of the Munich 


rule they are not trade schools as defined 


in this department of education. 


curriculum schools. As a 
in the beginning of this article, the time 
spent in them being quite limited. For 
instance, it is 7% hours per week for the 
stone and brick mason, and the carpenter ; 
» hours for the lockmaker and the joiner; 


most of 


the 


10 hours for the machinist, etc., 
the apprentice’s time being spent in 
The 


The efficiency of 


service of his employer school at 
tendance is obligatory 
instructional school training has been 
found to be so great, however, that there 
is an earnest disposition to lessen the fac- 
tory and increase the school time, some 
hoping that the day will arrive when social 
and financial conditions will permit plac- 


ing the entire responsibility on the schools 


Doctor Kerschensteiner’s thought on the 


subject was expressed by saying to the 


writer factory cannot pro 
Nearly all of them 


range 


“A shop or 
duce a good mechanic 
lack 


and quality of work to enable them to do 


sufficient variety in scope of 
so. Furthermore, many of them are not 


prepared to impart to their apprentices 
what they know themselves.’ 

The disposition to enlarge the province 
of the the fact that 


a few of the trades are allotted 36 to 48 


schools is shown by 


school instruction per week, nota 
Most 


of the European schools have excellent 


hours’ 
bly artistic forging and lockmaking 


technical libraries, and good museums oft 
the materials used, as well as the educa 
The the 


schools are particu 


tional products buildings of 


Munich 


commendable 


continuation 


Social conditions in 


larly 
many parts of Continental Europe greatly 
favor trade education. Parents desire to 
have their children given vocational train 
as well as their boys and 


offered 


ing, and they 


girls, welcome any opportunities 

in that direction The governments, 
national and local, are warmly interested 
in the furtherance of the matter, realizing 
that it makes for the public “good” and 
thereby enhances the prosperity of their 
communities and their countries The 


employers, the guilds, and mechanics are 


generally firm believers in its beneficial 


advantages to them and their respective 


trades 
When these conditions are instilled 
into our American thought and life, as 


they will be sooner or later, the result will 
be a general scheme of trade education in 





the United States which will lead the 
world 
Many kinds of cheap woods, which or 


dinarily would soon decay if set in the 


ground, can be made to last for twenty 


vears by a simple treatment with creosote 
Most of the so called “inferior” woods are 
well adapted to the treatment, and this is 
espeically true of cottonwood, aspen, wil 
low, sycamore, low-grade pines, and some 
of the When 
these woods outlast untreated cedar and 


gums properly treated, 
oak, which are becoming too scarce and 
too much in demand for other uses to al 
low of their meeting the demand for posts, 
etc. Impregnation with creosote has been 
greatly cheapened by the introduction of 
4 tank with a bottom 12 


square feet in area will suffice for treating 


the “open tank.” 


forty or fifty 6-in. posts a day, or double 
this number when two runs per day can be 


should 


Experi- 


made Properly treated, it give 
service for at least twenty years. 
ments of the United States Forest Service 
show that with preservative treatment the 
durability of lodgepole pine in Idaho is in- 
Through preserva 
tive treatment fitted to 
take the place of cedar, of which the sup- 


ply is rapidly becoming exhausted 


creased sixteen years 


other woods are 
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Practical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE PAY FOR USEFUL 


Suggested Improvements for the 
Steady Rest—A Chuck for 
Finished Work 


[he line cuts show a steady rest for the 
lathe which I would suggest in place of 
the form now generally used, which has a 
features which I have 


number of weak 


endeavored to eliminate. 


The weakest feature of the present forn 





A STEAI RES 
is the hinged joint at the back lave 
substituted for this the joint shown in 


should be a 


[he 
loose fit in the cover lugs, and the bolt 


Figs. 1, 2 and 3 pin 
offset, so that it, will clamp on the face 
FE, where F E is to allow 
The faces F E should be 


not cut away 


for swinging up 


mnished 

Che next weak point is the design of 
the jaws [hey very seldom fit in the 
slides and are clamped by a solitary cap 
screw which permits them to rock, and 
also makes it necessary to have a long 
slot in the jaws. In this case I have put 


in a solid jaw, held by the gib G clamping 
H and / 


and having the 


it between the two tapered faces 


nut at 


as shown in Fig. 4, 


the back of the rest 


I have put in collar bolts in place of the 
more usual set screws for adjusting thx 


jaws, for I think they are stronger and 


they do not project so far out. The center 


of the rest should be bored in line with 





centers to assist in setting the 


in order that straight holes 


the lathe 
work parallel, 
‘an be bored without loss of time by try 
ing each cut. 

It will be that 
pl jjections on the front of this rest, the 


»bserved there are no 


jaws being right at the outside; usually 
the cap screw on the front lower jaw 
is in the way when using parting or 


threading tools on work which is near the 


full size of the opening in the rest. Every 
. 
NY 
a) ! 
or" 








FIG. 3 




















IDEAS 


nut and screw on this rest would use the 
same wrench in place of the four wrenches 
commonly required 

It might be a good plan to dovetail sep 
arate faces on the jaws so that the babbitt 
or fiber faces could be put in when used 
on finished work. This rest would be 
more expensive than the one ordinarily 
used, but a machine costing what a lathe 
does could easily stand another $5 or $10 

The fact that the steady rest is the 
same today as it was 40 years ago would 
seem to indicate that it has received no 
attention, and I submit this design merely 
Figs. 5 to 7 repre 
material 


to call attention to it. 
sent a chuck for 
which consists of but two parts: the body 
A of cast iron, bored and threaded to fit 
with its 


finished and 


the lathe spindle, and the bolt B 
nut which does the holding. 

original of this chuck takes a I-inch 
¥%-inch with 


rhe 
bar and the bolt is made 
a ¥%-inch nut; the bolt hole is drilled 
inch off center so that one-half of the bolt 
is bored away when the center hole is fin 
ished The smaller are held by 
bushes which fit the chuck 
JoHN STEVENSON 


sizes 


Ottawa, Ont 


A Handy Milling Fixture 





\ milling fixture that 1s of universal 
range, within its class, is shown herewith 
Referring to the sketch, A is the body or 
box, made of machine steel, with a tongue 
to fit the slot in the platen of the ma 
chine on which it is to be used. B is the 
grip for holding the work securely; it 
should be made of tool steel and hardened, 
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cated. No dimensions for B are given, as 
they may be varied to suit, although the 
approximate proportions, as shown, will 
be found serviceable. 

\ work pad C is shown by dotted lines 
in the front view, it being held in position 
i4-inch fillister-head machine 


by three 
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center and a clip for holding a pointer P 


to an index plate A 


The piece B is made to represent a 


tappet and valve stem as found on a 


motor, being adjustable for different sizes 
of cams. The clearance between the tap- 


pet and valve is regulated by the nurled 





until it 
1 cylinder 


alo 2 
(No 


this cam in 


closes By moving B 


comes over the next cam 


inlet) we can try the sam« 


way 
For 
plate 


bring 
No 


is clamped 


the next pair of cams we 


until P indicates 


the shaft 


oul around 


1 cylinder Here 
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tsb a ‘ having a sharp pointer, and being careful 
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. reat accuracy can be obtaines 
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lie FOR SETTING AU TOMORILE CAMS 
it was found necessary to test the ac Y on the threaded end of the shaft be for marking out jobs held on a mandrel 
curacy of these shafts after they had been tween the two collars C C’ and secure it where the weight is out of center 
milled, also to test the templets from with nut H. Mount the shaft in the D, CHESTERFIELD 
which formers had to be made for the centers and adjust the clamp G up to the Birmingham, England 
cam-cutting machine. As no motors were under side of the shaft, then slide the 
to hand in which to try the cam shafts tappet piece B over the first cam, i.e., No 
i) their proper places, by means of the 1 cylinder exhaust, set it to the correct . ‘os po . . 
; A “Sand Stick” for Section 
marked off flywheel, it was necessary to clearance, which on most engines is 0.015 
make a jig. The various flywheel set inch, then turn the shaft in the directior Lining 
tings were then obtained and all was plain indicated by the arrow until the cam just : 
sailing starts to lift the’ valve; here clamp th« Kyvery draftsman should be provided 
A base A was made with a T-slot run- shaft by means of the thumb screw W, with a “sand stick,” a piece of hardwood 
ing from end to end. On this a pair then by loosening the nut H the index about 12x1%4x5/16 inches, having a strip 
ot forged angle pieces S S’, 34x2x7 inches plate is turned around until the pointer of fine sandpaper glued to the under side 


high, were tongued to slide in the T-slot, 
and drilled for centers 6 inches in hight 
On the end S” is an adjustable clamp G 
provided with a thumb screw W. The 
cther piece S is provided with a screw 


P is on here clamp the 
plate by means of the nut //, loosen the 
thumb W, the shaft 
until the tappet just leaves the valve stem, 


“exhaust opens,” 


screw turn around 


the pointer P should then be on “exhaust 


This is used to slide the triangle on when 
drawing parallel lines and is much more 
satisfactory than sliding on another tri 
angle 


S. Prper. 
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Machining the Star End for the 
Differential Bevels on the Line 
Axle of a 20-Horse- 


power Automobile 


Fig. 1 shows the elevation, and Fig. 2 
the end view of a live axle for a 20-horse- 
This is made from a 
and 


power automobile. 


good grade of case-hardened steel, 


machined all over The forging is first 
turned on the shank, and threaded at the 
outer end, and also turned over the top 
of the the end. 


This operation presents no difficulties and 


star end, and faced at 
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FIG. I 


MACHINING THE STAR 


at the end, which are 1 inch in diameter, 
and must be spaced accurately, we found 
a plain 
that 


is a center hole left 


they took quite 8 hours each on 


machine, our method being 


Fig. 3. B 
is one of two V-blocks to 


milling 
shown in 
in the end; ¢ 
support the shaft and clamp it down into; 
DP is a turret-lathe tool holder and E the 
tool; F is 


spindle end, and G the table 


milling-machine 
We turned 


cutting the 


the four arms up, as shown, having to 
take several cuts on each, as the forgings 
are very rough. The dividing had to be 


done by slackening the cramping bolts and 


using a surface thus requiring a 


high 
about 


gage, 
skill 


dozen by 


After completing 
this method 


degree of 


half a we 
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started to design a rig for turning these 
shafts out much quicker than hitherto. 
This is shown in elevation at Fig. 4, Fig 
5 showing the end view, and Figs. 6 to 

This fix- 
radial drill 


12 show the principal details. 
ture Bickford 
press, and can turn the shafts out at the 


we use On a 


rate of 2 hours each now, making a first- 


class accurate job. H is a _ gray-iron 


square block, planed up accurately all 
over, and recessed out at the end large 
enough for the star to go just inside, as 
shown at N, in Fig. 5, also in Fig. 13, 


which shows the cutter in operation. / 
are the four hard-steel bushes driven in 
H for guiding the hollow mill when op- 
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To set the work in position we swing 
the clamp J around, by slackening the nut 
L, and the center K. We then slacken 
the collet nut P and insert the shaft, bring 
J into position and secure L, which locates 
the center K accurately with the center 
of the shaft. K is adjusted and the 
shaft pushed up to it, then P is tightened, 
which forces the collet O down the taper, 
and secures the shaft firmly and wedges 
the end onto the hard-steel center. The 
fixture is clamped the drill-press 
a single bolt and ordinary plate 


onto 
table by 
clamp on top, and after the operator has 
looked to that the star ends are set 
approximately central with the bushes / 


see 


he brings his roughing mill down and re 
moves the stock down to a mark made on 





























FOR THE DIFFERENTIAL GEAR OF AN Al 


screw AK and lock nut. L is the locking 
screw, and M the pivot on which J swings 
O is a split collet, as shown in Figs. 7 and 
*. FP is the security nut, shown in Figs 
g and to. Fig. 11 shows the spanner for 
operating it, the projection Q engaging in 
the four notches cut in the periphery, as 


shown. Fig. 12 shows the type of hollow 
mill R used, and S the coupling socket. 
The outside diam 


after 


/ is the driving peg. 

the mill U is 
hardening to be a nice working fit in the 
bushes /, 
same diameter as the finished size of A, 


eter of ground up 


and the inside is bored out the 


for the finishing cutter, the rougher being 


1/16 inch larger, two cuts being neces- 


» produce good work 


sary t 


TOMOBILE 


FIG. 13 


TRAN SMISSION GEAR 


the end with a diamond-pointed turning 
tool when facing up, extreme accuracy be- 
ing obtained by the aid of a surface gage; 
after the first arm is completed, a steel 
bush is slipped on it, which just fits in- 
the This effectually pre- 
vents the work from moving under any 


side bushes / 
conditions when operating on subsequent 
arms. The clamp bolt is then slackened 
and the fixture turned a quarter turn and 
clamped down again, and the next arm 
completed and the remaining two in ex- 
Not only do we turn 
out work in than one-quarter the 
time it formerly took without the fixture, 


actly the same way 


less 


hut we get a much better job, and far 
more accurate, as there cannot be any pos- 
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sibility of the four arms being out of 
square with one another. This is a very 
important factor, as when they are not 
square the differential bevels do not each 
take their proper driving strain, due to 
their teeth not engaging properly with 
the large bevel. 

With the fixture we can also utilize 
very much cheaper labor, as the risk of 
scrapping the work is reduced almost to 
vanishing point, as when the first shaft 
is accurately completed, the automatic 
spindle trip can be set, which prevents 
the from going deep on 
future shafts. The risk of scrapping 
work on the milling machine was very 


operator too 


great. 
B. F. RecGInaAcp. 


Coventry, England. 





Making and Using a Master 
Plate 


The sketch Fig. 1 shows a casting in 
which three holes are to be located. The 
method this makes it 
necessary to find the length of the line X. 

Knowing that the sum of the divisions 
of the base (B + D) is to the sum of the 
other two sides (A C),as the difference 
of these two the 
of the divisions of the base, we can readily 
find the the line X. The sum 
of the divisions of the base 3 inches. 
The sum of the other two sides is 4.2416 


employed to do 


sides is to difference 


length of 
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inches, and the difference of these two 


sides is 1.4132 inches. Therefore, we have 


three terms of a proportion 


3: 4.2416 :: 1.4132 : 1.9980. 
The last term gives the difference of the 
divisions of the base (D — B). Intro- 
ducing a little algebra we have: 
D + B 3 
D—B 1.9980 
2 D = 4.9980 
D 4.9980 2.4990 
2 
B = 3 — 2.4990 0.5000. 


[he line X divides the triangle into two 
right triangles, therefore, 
0.5009° 


1.4142” 1.7490, 


and 
VY 1:7490 = 1.3225 = r 


We have now obtained our figures and 
the work. 
inch 


are ready to apply them to 


First have a cast-iron plate about 4% 
thick and somewhat larger than the cast- 
ing planed up all over and squared. Lay 


out the holes roughly with the dividers 


and drill a little smaller than finished 
size. The plate may now be scraped, 
when we are ready to bore the holes. 


Swinging the plate upon a true face plate, 
we bore hole No. 1, leaving about 0.0006 
inch to lap. We now clamp a parallel, as 
in Fig. 2, under the plate and in contact 
with it to enable us to slide the plate along 
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just 3 inches. To accomplish this we turn 
up a disk, or secure a gage which meas- 
ures 3 inches and insert it between the 
end of the plate and a stop, being careful 
to clamp the stop just 3 inches from the 
edge. Having secured the stop we loosen 
the plate and carefully slide it along on 
the parallel until in contact with the stop. 
Clamp the plate and bore hole No. 2, as 
in Fig. 3. To locate hole No. 3 we loosen 
the plate and move it away from the stop 
0.5009 inch (for distance B), as in Fig. 4, 
measuring this off in the same manner as 
before. Clamp the plate and also a par- 


allel in contact with the opposite edge, as 


shown in Fig. 5. Now remove the par- 
allel from the lower edge, as shown in 
Fig. 5, and clamp a stop 1.3225 inches 
from the edge for distance X. Loosen 


the plate and carefully keeping. its edge in 
contact with the parallel let it slide until 
the Fig. 6. 
and bore hole No. 3. 
carefully per- 
located accur- 


in contact with stop, as in 
Clamp the 
If these operations 
the holes 
ately to 0.0005 inch 
Any one hole in all of the castings, 
Fig. 1, may now be bored and lapped in- 
dependently of the master plate; then we 
are ready to locate the other two with it. 
A stud with a shoulder is driven into the 
hole of the master plate corresponding to 


plate 
are 


formed can be 


the finished hole in the castings. A cast- 
ing is then mounted on it and the hubs 
of the other two holes are located central 
with the holes in the plate and clamped 
\ lathe-center blank is next driven 


there 
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into the lathe spindle and turned down 
(leaving a little to polish or lap) to the 
same size as the holes in the master plate. 
The master plate is now slipped on the 
stud and against the face plate and 
clamped. All of the holes No. 2 or No. 3 
can now be bored, after which we remove 
the master plate and drive another stud 
into it to correspond with the hole bored. 
The castings are then mounted on these 
two studs and the last hole bored as 
before. 


Elgin, Ill Gus HAESSLER. 





A Drill Attachment for Drilling 
Taper Holes Large at the 
Bottom 


With the advent of the steam turbine 


many new problems have arisen, and 
among them the drilling of conical holes 
with the small diameter on the outside 


and the larger one on the inside. Fig. 1 
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shows a Parsons steam-turbine spindle 
consisting of several parts. The taper pin 
C must be inserted from the inside in 
order to overcome the. centrifugal effect 
of the high speed. When fitted irom the 
inside the pin will also be tightened by 
expansion, owing to the increased tem- 
perature caused by the superheated steam 
used in the turbine. It is impossible to 
drill the hole from the inside because there 
is not room enough. 





|p 
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FIG. I. THE WORK ON WHICH THE DRILL 
IS USED 











With the tool herein described it is pos- 
sible to drill a taper hole from the narrow 
end. The tool consists of a drill shaft B 
in Fig. 2 with a cutter on the end. This 
drill shaft is held by a cast-iron bushing 
A in which runs a second bushing of steel 











February 18, 19009. 


C is neither parallel nor concentric with 
the center axis of the bush, but is inclined 
to an angle corresponding with the angle 
of the taper to be drilled. 

The drill shaft has a key and the steel 
bushing a keyway so that the shaft is 
prevented from turning in the bushing C, 
and can move only in the direction of the 
axis. The drill shaft runs on its lower 
end in a spherical bearing FE which 
is movable in all directions. The upper 
end of the drill shaft is connected with a 
spindle of a drilling machine by means of 
two universal joints and a taper fit in the 
drilling spindle. 

After having drilled the cylindrical hole 
and recess for the conical center projec- 
tion J on the cover of the ball bearing, 
which serves to properly locate the tool 
in the correct position, it must be clamped 
with a ring O on the steam-turbine spin- 
dle, as is shown in Fig. 3. The drill work 
itself is very simple. After having ad- 
justed the cutter by the screw J it can be 
done with a single chip from the narrow 
end to the wide one using the feed of the 
drilling machine. This new tool is very 
economical and can be used for various 
purposes. 

F. N. Pirrssure. 

Frankfort, Germany. 





C The hole in the second steel bushing 
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Fit 3 THE DRILL SECURED TO THE WORK 
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Letters from 


AMERICAN MACHINIST 


277 


of the Previous Question 


Our Readers Showing How Many Men of Many 


Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY 


An Anti-chattering Device 


A description of an anti-chattering de- 
vice by William B. Hillard on page 968, 
Vol. 31, Part 2, brings to mind a method 
of preventing chattering which I have seen 
advantage in turning large 
block of was 
adjusted by a 
the tool carriage in such a 


used to good 
flywheels. A 
operated and 
rigged up on 
manner that it served as a brake on 
flywheel which was being turned. After 
the cut was started the screw was tight- 
ened and the brake applied to the wheel 
until the chattering entirely disappeared. 
The tool was ground with very little clear- 


wood which 
screw was 


the 


ance and the cutting edge was on an angle 
the tool from Of 
course, by applying a brake to the wheel 


to prevent gouging. 
more power was required to run the ma- 
chine, but the reduction in time more than 
offset this. This device proved especially 
valuable in taking a finishing cut, as the 
following incident will The night 
man on the job had worked for nearly 
half the night trying to get a smooth fin- 
ishing cut on a 24-foot flywheel and when 


show 


the day man came to work was not much 
along than had first 
The day man, who was the orig- 


further when he 
started 
inator in that shop of the brake method, 


took hold of the job and in less than an 


hour had run a finishing cut over the 
wheel as smooth as any man would care 
to look at. 


Dunmore, Penn T. W. Hottoway 





Steady Pins in Engine Cylinder 
Feet 


the 


page 70 of 


account given 


the 


I was interested in 


by Engineer on change 
made in the method of steadying engine 
cylinders, but, while appreciating the fact 
that the 


substantially 


irea of the keys was 
like to 


shearing 
increased, I would 
know what provision, if any, was made 
for steadying the cylinders in 


According to 


a direction 
this. 
this 


it right angles to 
the sketch 
have been overlooked, but my experience 


that 


shown, would seem to 


n such matters is steadiness is re- 


quired both ways. Possibly the base was 


tongued and fitted into a corresponding 


groove in the engine base, and this would 
meet the case satisfactorily 

The increased cost in fitting such keys 
is necessarily much the 
for one, would 


greater than in 


and I, 


se of round ones, 


inclined to 


hate to ha e the iob I am 

1. 1 . 1 : 1 : 

hink in this case, as in others which 
ve come to my notice, that the inspector 


felt bound to criticize some point of con- 
struction, and chose this in default of 
a better one. I would like to have some 
other readers’ opinion on this point of 
round keys versus square or rectangular 
ones, 


Detroit, Mich STANLEY W. MILLs. 





A Possible Solution of Osborne's 
Peculiar Clock 


Having Seen nothing like the clock 
problem which Mr. Osborne has put up 
for solution, I submit the line cut and 

| 
| 
| 
“hen 
| 
| 
Path of Travel of 
loving Center U ‘cloc 
of Gravity —— 
7 , 
oo = 
OSBORNE’S PECI 
explanation of how it may be done. I 
think what appears to be a counterweight 


is, in fact, a light case containing a clock 


movement and movable weight. 

The clock movement is probably ar- 
ranged to rotate the weight in a counter 
clock-wise direction, and thus cause the 


center of gravitv of the system to travel 


FOR THESE ALSO 


around the point of suspension of the 
hand. 
Of course, the hour-hand’s movement 


should rotate its moving weight one revo- 


the weight’s axis once in 


while the minute-hand’s move- 


lution about 
12 hours, 
ment should perform a like rotation each 
hour. 


Washington, D. C D. A. MANSON. 





A Draftsman’s Precision Needle 
Point 


On page 24 E. S. McAll shows the way 


he uses common sewing needles instead 
of the usual points, in his drafting instru- 
ments: I believe the scheme used by a 


number of draftsmen up this way beats 


his. 
They had a manufacturing jeweler make 


a lot of bushings for them These bush- 


ings were of a composition metal and 
turned up the size of the ordinary steel 
point. A hole the size of a small sew- 
ing needle was then drilled through the 
center and a slit cut lengthwise of the 
piece, making a miniature split bush 
ing of the ordinary form. The edges of 
the bushing and the ends of the slot were 


rounded to avoid any possible 
Some of 


carefully 


cutting of the drawing paper. 


these bushings have been in use two years, 
and the draftsmen who have them would 
not use the regular points under any con- 


sideration 


Probably the idea Mr. McAll had in 
supporting the point of his needle as he 
did, was to avoid the tendency to spring, 
but a test of a number of needles inclosed 
in the split bushings just described show 
that if force « wh ¢ pring the point is 
used tl p will tea Ch was tru 
of both the large and the small instr 
ments; t b gs and needles used wers 
In proportion to ti t the instru it 
of 

Decatur, III ETHAN Via 


How Can Air Hardening Steel be 
Annealed for Making Draw- 
ing Dies ? 


(on p O IOT ( | who 
ons himself, H. H. Steel, give t 
ers his experience with draw 
made ot r-harde ¢ el for redraw 
¢ steel ferrules or shell May I ask 
Mr. Steel if he will give us, through the 
AMERICAN MACHINIST, his method of an- 
nealing air-hardening steel so that it can 
be successfully worked up into drawing 
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dies at a minimum cost; also what the 
lubricant is composed of that he uses 
when redrawing steel shells? 

Bridgeport, Conn R. EApDER 





Chalking Tracing Cloth 


[The two methods mentioned on page 
863, Vol. 31, Part 2, for removing the 
grease from surface of tracing cloth are 
li right, but why use chalk or powder 
at all? 

Some years ago I read a little item in 
the AMERICAN MACHINIST, which recom- 
mended using common blotting paper in 
place of chalk, and since then I have 
never returned to the old-time idea of 


chalk with its dirt and general mussy 
fect. ‘The vital points are a good blotter 
elbow 


and plenty of grease, 


Once over the cloth leaves the surface 
clean and free from grease, dust or dirt 
nd it does not matter which side of the 
oth you use This does not seem to be 
mmonly known to draftsmen, as I have 
ever met anyone who was using it in 
the five drafting departments where I 
have beet employed, but after a demon- 
ration they gladly abandon the chalk 
box 

Rochester, N. Y Ratepw W. Davis. 





Construction of Graphical Charts 


Prof. Guido H 
Plotting of Graphical Charts,” 


Marx’s article on “Iso 


mctri¢ on 





age 7O Vol. 31, Part 2, has interested 
Phi interest leads me to describe 
illustrate a method employed by my 
elf for a similar purpose. It differs from 
the isometric method in that it uses the 
dit rectangular coordinate paper 
vith the addition of lines inclined at an 
le of 45 degrees to the axis The di 
isiol 1 two of the axes are alike while 
t f the third are greater in length 
thod of plotting 1s similar to the 
tric, and is shown in Fig. 1 Here, 
t] y] nd sx are shown in ex- 
ly t e relation that they are rep 
ny 
X 
QO 4 
‘» , 
X) 
cae REE 
ETH ' 
( H 
I na 5 \ will be 
ngl t 45 
is, whil X1S 
x r-axi Suppose 
i 1d 
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is to be plotted; lay off xy in the +y- 
plane, and at their intersection erect 2; 
a is located 

As I said before, the general method of 
handling the charts is the same as the iso- 
will not into de- 


metric, therefore | go 


tails but will show some examples. 
ig. 2 was plotted to show the variation 
in the shrinkage of cast iron, when the 


the sectional 


The x-axis is 


percentage of silicon and 
area of the casting varied 
used per of silicon; the y- 


axis for the sectional area of the casting; 


for the cent 


axis gives the shrinkage per foot of 


\ glance 


the z 


length at this chart gives to the 


February 18, 1900. 


wrought-iron pipe. The general equation 
for the friction head in pipes is: 
l v3 
A=f 
d 22g 
where, 
h Friction head, 
f =An abstract or fric- 
tion factor depends 
upon the degree of roughness 


number, 
which 
of the surface, 
1 =Length of pipe, 
d — Diameter of pipe, and 


Velocity head due to the mean 





mind a graphical representation of the £ : 
; a velocity of flow. 
three variables and their relation to each 
other By making d a constant, we have the 
Fig. 3 is a friction chart for a 6-inch case of three variables that Fig. 3 repre- 
0. 
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German Industrial Schools 





The impression has been growing upon 
us for some time that there is a large 
misapprehension in the public mind re- 
garding German trade schools. What 
everyone has in mind when discussing 
this subject with relation to the needs of 
this country, is a system of schools which 
shall teach, primarily, trades, that is, 
manual skill, and it seems to have been 
assumed, because Germany has a well de- 
veloped system of industrial schools, that 
these schools are of this type. There is, 
however, very little evidence to support 
this assumption and some reasons for be- 
lieving it unfounded. 

Any fully developed system of in- 
dustrial schools must first, a 
system of trade schools as defined above 


include, 


and, alongside, or part of it, a system of 
schools giving academic instruction in 
subjects related to the trades taught, and 
the indications to be that whereas 
Germany has developed the second class 
of school to large proportions she has not 
developed the first to any considerable 
extent. Meanwhile, because the German 
schools which have been developed come 
under the broad classification of industrial 
schools, it has been assumed that they 
chiefly of 


seem 


include and, indeed, consist 
trade schools properly so called—an as- 
sumption which, according to the best in- 
formation that we can gather, is an error. 
We first made reference to this sub- 
ject in an editorial, “A Sample Report on 
German Industrial Schools,” published on 
page 664 of Volume 31, Part I. In this 
report we referred at length to a report 
on the industrial improvement schools of 
Wurtemberg, by Alfred A. Snowden, and 
pointed out that it related almost ex- 
clusively to schools of the second class, 
those of the first receiving bare mention 
only. Thus, referring to the schools de- 
scribed in the report, we said: “Regarding 
their teaching of the subjects which it is 
proposed to teach here, or their manner 
of training pupils for the trades, we find 
almost nothing, and, indeed, most of what 
we do find regarding the work done 
would lead one to believe that their con- 
nection with the manufacturing interests 
of the country is remote and indirect and 
that comparatively little attempt at the 
actual teaching of trades is attempted.” 
Following this quotation we _ gave 
samples of the courses of study, which 
are purely academic, although related to 
industrial work, and following these 
courses of study we said: “There is cer- 
tainly little about any of the courses of 
study of which details are given to sug- 
gest the teaching of trades as that term 
is used here, although they do. of course, 
imply the teaching of artistic handicraft.” 
We now have additional information 
on this subject in the article, “Trade 
School Conditions in Europe,” by John 
M. Shrigley, president of the Williamson 
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Free School of Mechanical Trades, pub- 
lished elsewhere in this issue, in which 
we find the statement, “Even today, how- 
ever, there are not nearly as many trade 
schools in the broad sense of the term 
in Europe as there are generally supposed 
ty be. I mean such schools as give com- 
plete apprenticeships in themselves with 
a proper collateral training.” 

We are, of course, still very much in 
the dark regarding the actual extent of 
trade schools in Germany, although it 
seems to be clear that the misapprehen- 
sion to which we have referred is a fact. 
Mr. Shrigley speaks from personal knowl- 
edge and investigation of European 
schools and he has had the advantage, 
which few other investigators have had, 
of possessing the manufacturer’s view- 
point, which has made the confusion 
growing out of the use of the general 
term, “industrial school,” impossible with 
him. 

The situation has its encouraging side. 
If schools of the type which it now seems 


reasonably clear comprise the German 
system are really effective, as we are 
bound to assume in view of the uni- 


versal testimony to that effect, then their 
establishment here is a far less formidable 
matter than is the establishment of trade 
schools as we use the term. On the other 
hand, if trade schools, properly so called, 
can be established here on a large scale 
it would appear that, so far as existing 
conditions in the world are concerned, 
this country has almost a free field for 
developing a new type of school of vast 
usefulness. It has been assumed that we 
have a long stern chase ahead before we 
can even catch up with the present Ger- 
man position, and that is true as far as 
the German type of school is concerned, 
but as regards trade schools properly so 
called, the two countries are, apparently, 
not far from even, and with the public 
aroused to their necessity here, whereas 
there is every indication that the German 
people are rather more than completely 
satisfied with the type of school they now 
have. Moreover, instead of following the 
example of others, we have a vast oppor- 
tunity to develop a new type of education 
and to lead the world in doing it. 





Walter Morrison Allen 





Walter Morrison Allen, works manager 
of the Warner & Swasey Company, passed 
away on the morning of February 8, at his 
home in Cleveland, Ohio, where for sev- 
eral weeks he suffered from a severe ill- 
ness. 

Mr. Allen was born in Bristolville, Ohio, 
December 14, 1866. His father was en- 
geged in the lumber business in Cleveland, 
but died when Mr. Allen was only seven 
years old. Upon his death Mr. Allen’s 
mother, with her three children, returned 
to her early home in Cherryfield, Me., 
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and it was there that his early education 
was acquired in the local schools. 

As a boy he showed great aptitude for 
things mechanical, but the small shops of 
this coast town offered little besides a 
box factory and some boat works, in both 
of which he demonstrated his skill. When 
only 16 or 17, he frequently went to the 
nearest railway station and back, a dis- 
tance of 30 miles, to study and make 
drawings of the locomotives that passed 
that point. At 18, on April 20, 1885, he 
began work as an apprentice to the machin- 
ist’s trade in the works of Messrs. Warner 
& Swasey, and his entire course was 
marked by his earnestness, ability and in- 
tegrity. During this period he was given 
special opportunities in the drafting room 
and, at the completion of his term, he was 
still kept in this department where he 
developed rapidly and of which, in 1891, 
he was made the head. 

During the next two years, the details 
of the design and construction of the 26 





WALTER MORRISON ALLEN 


inch telescope of the naval ybservatory 
and the 4o-inch of the Yerkes observatory 
came largely under Mr. Allen’s direction 

In 1893 he had charge of the firm’s ex 
hibit ‘at the Chicago exposition, and on 
his return, when scarcely 27 years of 
age, was made superintendent of thei 
works, a position he held with increasing 
efficiency during the next six years. In 
1904 he was made works manager of the 
company, the position which he held at 
the time of his death, and one which in 


volved not only general supervision of the 
works, but an active part and responsi 
bility in the business management of the 
company 

Mr. Allen ranked high as a designer of 
machinery and tools and was gifted with 
quick perception and good judgment. He 
was unusually well posted in engineering 
subjects generally and took an active part 
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in the planning and carrying out the de- 
tails of construction of the present new 
shops. He was unassuming and thought- 
ful, administrative and forceful, and is 
mourned by a host of warm, personal 
friends to many of whom his life has been 
an inspiration and help. 

He was a member of the American 
Society of Mechanical Engineers, the 
Cleveland Engineering Society, the Cleve 
land Chamber of Commerce, the Colonial 
Club, and the Automobile Club of Cleve- 
land. 

He had traveled much in the interests 
of the company, visiting England and the 
continent in 1897-8 and again in 1900, on 
which occasion he was accompanied by 
his wife Minnie May, whom he married 
in 1888, and who, with two sisters, survives 


him. 


David E. Harding 


David E. Harding, treasurer of the S 
W. Card Manufacturing Company, Mans- 
field, Mass., died on February 2, after a 
brief illness 

Mr. Harding was born in 1826 in the 
town of West Mansfield, in which place he 
lived his entire lifé \fter completing a 
common-school education he entered the 
steam industry, in which he remained a 
number of years, becoming a member of 
the firm of Comey & Rogers, which dis 
solved in 1872. In 1875 he was elected to 
the legislature and served with consider- 
able distinction. His next few years were 
spent in looking after his personal inter- 
ests, and in 1881 he entered into part 
nership with S. W. Card, who was a man 
ufacturer of taps and dies. The business 

urished under their management and in 
1894 it was formed into a stock company 
Mr. Harding was elected treasurer, in 
which position he served until his death 

Mr. Harding possessed a_ personality 
that made him a highly respected citizen 
in Mansfield. He was distinguished as 
public-spirited man, and honored as a 


friend and associat 





A New Engineering Society 


\ number of Hungarian engineers and 
architects pursuing their professions in 
this country have organized the “American 
Society of Hungarian Engineers and 
\rchitects.” The society has two objects: 
First, to bring in closer touch engineer 
and architects of Hungarian extraction, 
living in this country, and to give moral 
support and information to newcomers 
Second, to encourage the exchange of en 
gineering, technical and industrial infor:n 
ation between the technical men of Hun 
gary and of the United States and to fos 
ter technical societies, sciences and in 


dustries. 
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[he society will hold monthly meetings 
for the reading and discussion of papers. 
[he membership consists of mechanical, 
electrical and civil engineers, chemists, 
architects and craftsmen. Following are 
the officers of the new society: President, 
\. Henry Pikler, Crocker-Wheeler Com- 
pany, Ampere, N. J 
Karoly Z. Horvay, Building Bureau of 
Board of Education, Brooklyn, N. Y.; 
secretary, Zoltan de Nemeth, New York 
Edison Company; treasurer, Sandor Oes- 
terreicher, New York Edison Company; 
Mandel, 
Bureau of Commissioner of Public Works, 
New York City 
address is Box No. 103, New York City 


vice-president, 


it secretary, Ernest L 


assiStal 


[he society’s business 





Personals* 


J. J. Keefe, for a long time connected 
with the pneumatic tool trade, has recently 
joined the forces of the Independent 
Pneumatic Tool Company at the Chicago 
oimece 

Claude E. Cox, engineer with the Cleve 
land Automobile Company, has become as- 
ated with the Interstate Automobile 
Company, Muncie, Ind., as engineer and 
assistant manager 

L. F. Nielsen, of the Nielsen & Reed 
Machine Works, which was recently ac- 
quired by the Universal Motor Company, 
, has become superintendent 
of works of the latter concern 

J. W. Carrel, formerly special repre 
sentative of the AMERICAN MACHINIST In 
Europe, has accepted the position of sales 
manager of the Lodge & Shipley Machine 
lool Company, Cincinnati, Ohio. 

James R. Pearson, chief draftsman and 
designer of the Warner & Swasey Com- 
pany, resigned February I to become vice- 
president and superintendent of the Acme 
Machine T 


Thomas Irving Taylor, manager of the 


Company, of Cincinnati 


Company, Bost yn, 


returned from a 10 months’ 


trip around the world, during which he 
visited a number of the South Sea islands 


as well as New Zealand and Australia 
R. K. LeBlond, with Mrs. Le Blond, and 
Philip Fosdick with Mrs. Fosdick and 


family, sailed in the Grosse Kurfurst 
February II, on a cruise'through the Med 


iterranean to Egypt and other eastern coun 
tries. They expect to be gone about three 


Thomas G. Fowler, for the past eight 


vears general foreman of the B. F. Sturt 
vant Company, has resigned his position 
to accept the general supervision of the 
manufacturing department of the Ameri- 


can Sub-Target Company, Boston, Mass 
Mr. Fowler was held in high esteem by 
both those above and under him, and on 


his 1 ng he 1 ' i 


‘ ; 
Caving was presented 


with a hand 
watch and chain as a token from 


ssociates at the Sturtevant works 


*Items for this column are solicited. 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 


THE LATEST INFORMATION 
An All-Steel Screw Driver 











The half-tone shows one of a line ot 
all steel screwdrivers which has been 
brought out by the Billings & Spencer 


1 


Company, Hartford, Conn he cruci 

















AN ALL-S I Cl W DRIVER 





form handle forged in one piece with the 


blade insures solidity and a good grip 


A Planer for Locomotive Cylinder 


Work 

















The method adopted in the machine to FIG. 3. PLANER WITH SPECIALLY SUPPORTED SIDE-HEADS 
provide strength and rigidity for th 
planer tools of side heads when used on ‘The machine itself is a regular planer, This bracket is secured to the housing 
long overhang work, is novel and shows exe pting the side heads, which are a_ by tightening the taper gib on the straight 
a careful consideration of the strains in- radical departure from the usual practice side which forces the bracket against the 
volved. The making of vertical ways on The housings, Fig. 1, are machined on dovetail and draws it against the bearing 
the inside of the uprights, gives a good the inside with a dovetail toward the Che front end of this bracket B is made a 
leverage for the supporting bracket and front and square on the opposite, int rectangular section, which is machined 
seems to be an entirely new way of hand whicl ts bracket B This bracket is and scraped parallel with the housing. On 
ling a difficult proposition The details counterbalanced with chain and weight, this is fitted a shoe marked C, which has 
are shown 1n Figs. 1 and 2, while Fig. 3° which can be seen in Fig. 3, a chain being a dovetail on the opposite side that fits 
shows how it appears as a whole used in place of a rope, so that a crank the cross-slide of the side head After 
This is a 72x72x18-foot planer built for could be applied to the sprocket wheel for the slide is run on this shoe, it is then ad 
machining locomotive cylinders and par raising and lowering this bracket to suit justed on the bracket by the two taper 
ticularly for cylinders with piston valve ious evlinders. gibs that can be seen in Fig. 3. After 
this is done the shoe becomes a part of the 
side head so that when the side head is 
ved up or down the shoe is carried 
i ilo_| with it, sliding on the bracket B. 

t i} q a When it is necessary to reach out, say, 
( gem ‘ | a a 24 inches from the housing edge, this 
‘ I ml bracket offers an additional support to 
¢ | yperen the side head greatly diminishing — the 
oo Ef ee eee eee een oe \ strain which usually takes place on work 
ai} SQ i this kind, when the side head is run in 


to its extreme length The bracket B 
was made of a length to clear the projec 
tions on all sizes and make of cylinders 


and yet have enough bearing so that the 





shoe C would never extend over the bear- 


ing on the bracket 








Whenever the machine is to be used for 





; Me LG ther purposes than cylinders, the slide 
zl = ieee can be run back in the usual way on the 

| | yy, side head, and the bracket raised up out 

: of the way. Then the machine has the 


DETAILS OF THE SPECIAL CYLINDER PLANER usual full capacity for ordinary planing 
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Fig. 2 shows one of the most difficult 


cylinders to plane, in place on 


the plane r 


table and illustrates very plainly the ad 
vantage of supporting the tool where it 1s 
necessary to reach out so far to get at the 


work 
tio! 


This is one of the latest produc 


is of the Cincinnati Planer Company 


Cincinnati, Ohio 





Combination “S*’ Wrench 


This is ( le-« | S-wrencl 
ing smooth jaws one end for bolts and 
nuts and serrated w at the other d 
for gripping pipes thet ind pieces 

















COMBINATION “S” WRENCH 
While this was evidently designed for 
uutomobile t it uld be equally 
convenient for any mechanic, especially 
on repair work, as there are many places 


be found « 


ot 


where h a tool will Xx 


suc 
drop 
fully 


tremely useful. It up 


forgings and will probably stand 


as much as any wrench of this size should 


be called upon to do. It is made by the 
Bemis & Call Hardware and Tool Com 
pany, Springfield, Mass 





A Threading Tool 


half-tones sho 


The 


new threading tool The part D, whic 
is clamped in the tool post is bored t 

the shank / i: is prevented from be 
coming detached by the pin / his ar 
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Screw Machine 
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File Handles That Do Not Split 


, 
has been devised to do 


handle S 


This handle 
the ann 
he attendant cost and dan 


away with yance of file 


+ 


splitting, with 
This is secured by forc- 


r to the 


user 


steel tube as long as the file 


no thin 
Ing a thin 


handle, the end of this 


so as to hold the 


shank into the 


being turned over outer 


ferrule in There are no more 
ntact 


rt 


place 
parts that 
hands than in the ordinary han 


metallic can come in c 


with the 
dle, 


makes them very 


while this steel-tube reinforcement 


much more dur 











FILE HANDLI 


almost indestructible with 
While file 


equipment, yet the 


able, in fact 
ordinary us« handles are small 


} 


details of shop time 


lost in replacing split handles may amount 
to considerable in a year and the re 
moval of one cause of painful if not dan 
gerou ccidents, is to be commended 
They are made by J. L. Osgood, Buffalo, 


Internally Fired Continuous Furnace 


This furnace is formed of a steel cylin- 
der, with a smooth fire-tile lining of heli- 
cal form and is rotated upon a roller sup- 


Che 


power may be furnished from a line shaft 


ported by a suitable iron frame. 





WITH CONVEYER 


| FIG. I, FURNACI 


FOR DISCH ARGING 
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or from a motor suitably controlled. 
to three 
time of 
three to 


Ordinarily the speed is from one 


revolutions per minute and the 
travel through the furnace from 
minutes. Either oil 


fuel and it is injected directly 


ten or gas may be 
used as 
into the chamber in the opposite direction 
the the material. 


Combustion is and the spent 


to that of travel of 


complete, 
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volutions of the furnace for a distance of 
about 47 feet, ever tumbling over itself, 
ever on a new hot surface, ever in the 
direct heat, yet only reaching its ultimate 
heat at the very point of discharge, where 
a pyrometer is so located as to show ex- 
actly what that ultimate heat is. 

A lot of 15,732 pieces of steel was run 
through one of the furnaces, here shown, 
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? q Floor Line 





FIG. 


find vent where the material enters, 
up the heat to warm up the material 
The 


drum in 


gases 
using 
manner material is 
charged into the feed bulk 


is fed by the worm or thread through the 


m gradual 


and 
furnace at a perfectly uniform and posi- 
The time and temperature for 
Starting cold the 


tive speed 
every piece 1s absolute. 


material winds its way through the con- 





HARDENED PIECES OF WORK 


THE 


2. SECTIONAL VIEW OF FURNACE 


and hardened in oil and each piece was 
then carefully tested. Only two were 
found imperfect, and they from flaws in 
the steel itself, not from the heat. The 
manufacturer stated that such runs were 
the rule, not the exception. Again, ma- 
terial annealed in this type of furnace in 


6!14 minutes was found to be cleaner and 


better in every way than the same ma- 
terial annealed for 45 minutes in a 
tumbling barrel type of furnace. This 


would seem to prove that protection from 
oxidation and saving of time are both ef- 
material is heated up 


fected when the 


gradually, never overheated and dis- 


charged the moment it has reached its 


ultimate temperature 


For HARDENING 
When the furnace was used for hard- 
ening a quenching tank with a conveyer 
was provided below the discharge spout 
so that the material, after immersion, was 
automatically the bath 
quite clean and delivered into a truck or 


removed from 


wheelbarrow. Provision was made so 
that two kinds of material could’ not be- 
come mixed; nor could any lodge in any 
part of the furnace or bath. By the simple 
removal of two bolts the conveyer could 
be easily removed from the bath, giving 
free access to every part thereof for clean- 
ing or other purpose. The re- 
quires no chimney, although a hood to 


carry off fumes from the oil bath or from 


furnace 


machine oil on the material is sometimes 
Either air or dry steam may 
the oil or gas fuel. 


of the in- 


desirable. 
be used to inject 


One of the chief features 
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ternally fired helical furnace is its dur- 
ability. Practically all the iron work 1s 
out of range of the fire, and all the parts 
are simple and strong. This makes an 
almost automatic hardening or annealing 
furnace, which insures the uniform heat- 
ing of all the pieces and which can hardly 
fail to greatly reduce the cost of such 
work to a marked degree. 

It is manufactured by W. S. Rockwell 
Company, 50 Church street, New York. 





Another Electro-Hydraulic Riveter 


This machine, while on the same gen 
eral plan as the one recently illustrated, 
is operated in a somewhat different man 
ner as will be seen from the illustration. 
Instead of securing the hydraulic pressure 
by forcing a plunger down with a screw, 
this drives the small hydraulic 
pump the head of the 
through a worm and worm wheel, steadi 
ness being secured by the small flywheel 


motor 


near machine 


shown. 
In other respects this machine is very 
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similar to the one previously illustrated 
and needs no further description. We 
are indebted to Dr. Alfred Gradenwitz, of 
Berlin, Germany, for the information con 
cerning it and it is made by Maschinen- 
fabrik Oerlikon, Zurich, 


Switzerland 


Oerlikon, 


Miami Valley 15-inch Engine 
Lathe 


The accompanymry illustration shows an 
addition to the line of tools made by the 
Miami Valley Machine Tool Company, of 


Dayton, Ohio 



































MIAMI VALLEY I5-INCH ENGINE LATHI 
While called a 15-inch lathe, its actual 
swing over the bed is 1614 inches The 
carriage is of T-slot design, gibbed both 








ELECTRO-HYDRAULIC RIVETING 


MACHINE 


front and back, and provided with a chas- 


ing dial, by the use of which threads may 
be cut without reversing or stopping the 
lathe. Threads having pitches from 5 
to 40 per inch, including 11% per inch pipe 


threads, may be cut The feeds are re- 
both head and 


so arranged that it is impossible to throw 


versible in apron and aré 


in the screw and rod feeds at the same 
time [he geared feed is positive and is 
obtained by engaging a gear on the lead 
screw with a gear on the feed rod. There 
are also four belt feeds ranging from 50 
to 150 per inch The lathe is regularly 


' 
equipped with a compound rest, although 
desired 


Me rse 


the set-over 


a plain rest will be provided if 
The tailstock is fitted with a No. 4 


taper in the spindle, is of 


+} 


and overhanging design, permitting the 


compound rest to be swung parallel with 
the bed Che crucible-steel spindle has a 
13g-inch hole, and runs in phosphor-bronze 
f which the front one measures 


while the 


bearings 


254x4 inches, rear one measures 


1 11/16x3 inches 








The National Metal Trades 
Association 
Announcement s been made that the 
annual convention of the National Metal 
Trades Association will be held at the 


Hotel Astor, New York, April 14 and 15 
The commissioner reports that the con 
vention will probably be one of the larg- 


held by th 


est ever I I 


association 








The Cincinnati Bickford Tool 





Company 
\1 t is made th; lew cor 
oral ring the Dove title has been 
formed to acquire the business of the 
Bickford Drill and Tool Company and of 


the Cincinnati Machine Tool C 


ympany 


lhe capital stock is to consist of $350,000 
I common and $150,000 f pret rred 
tock, stockholders of both the old com 
pani taking the stock in the new. The 
new company is to build at once an en 


tirely new plant at Oakley, the new manu 


facturing suburb of Cincinnati, and as 
neighbors of the Cincinnati Milling Ma 
hine Company, the Cincinnati Planer 


ind the Triumph Electric Com 
\ugust H. Tuechter, president of 
\lachine Tool 


company 


Cincinnati Company, 


vill be president of the new 





Cutting-off and Centering Work 


Centeri work be turned 1s such a 

) 1) tio the st given to the 

boy or | net f more mature years 

that we are too apt to consider it of but 

little imp ince as long as the reamer 

ed is the same angle as the lathe cen 
ters 


yndition which 1s 


But there is another c 


duplicate work 1s 


be turned in large quantities and that 1s 
the depth of the center reaming. With 
pieces cut off exactly to length, this can be 
eadily governed by a simple stop collar 
th mer or cther device, but when 
pieces vary in length up to one-six 


inch it becomes more of a 


proposition. When th 


lard +] 
ndard length 


teenth oft an 
work is faced to a 
after such a discrepancy 
a decided difference in the 
centers Nor is 
work has 


this there 1s 


ippearance Ol the this 


the worst feature, for where the 
ne or mor shoulders, as is usually the 
the location »f the stops for the va 
us tools is pretty sure to become some 
i rf problem 
One lution of the centering difficulty 
e the drilling 1 reaming of the 
t d pe 1 or In lenget] oO! he 
( gage from tl st end Where 
I end | n ce ersunk to a 
( ) 1 this end is tl ced 1 ti 
p ion in eacl e, the sl de 
ps can be set from that end and 1] 
ing t ne dd t tl ther end 
\ thie mit vl sin the ‘ r the 
Lo-Swing lat iston the stops 
r whicl be moved t ut e piece 
the n nd fitted wit Cage 
v hic ts against the end \ little care 
cuttit within much closer limit 
nl ual would do away with the 
ect t\ a st of these ret edial era 
1 yi W 


air compre ssor 
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valve at each step. In reality the low- 
pressure Corliss valve is held open slightly 
before its corresponding high-pressure 
valve. This makes the unloading and the 
taking up of the load again come in prac 
tically eight steps and allows a little drop 


Indicator Cards from Variable- 
volume Air Compressors 


HAIGHT* 


By H. V 


in the intercooler pressure between the 
four regular steps. This is well shown in 


Fig. 5 where the low-pressure cylinder is 


The cards shown herewith are from the 


described in the AMERICAN 
MacuiInist, Vol. 31, Part 1, 


It will be recalled that the 


taking up its load 
It is hardly necessary to point out that 


079 


machine 


pass 
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16 Spring 
83 Revs. per Min, / 
| 
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FIG. 3 . Comy 
Left Crank, 16 Spring, 83 Revs. per Min, 
FIG.4. Unloaded 
LOW-PRESSURE CYLINDER CARDS 
— 
i 
€0 Spring ra 
83 Revs. per Min, f 
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— | 
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—_ oe ee 
ee uenetnane J 
FIG, 1. Com; 
Left H.P. Crank - 60 Spring 
| 2 I 
HIGH-PRESSURE CYLINDER CARDS 
shown was a 25x10x36 duplex-tandem air these cards show almost perfect valve ac- 


tion both when compressing and when 
running Further evidence of 
drive. the very complete unloading of the ma 
chine is shown by the fact that the start- 
quarter of ing current, required for the alternating 


having a capacity of about 


compressor, 


3400 cubic feet, and driven by a 600 horse- unloaded 


power motor by means of a rope 


(he special feature of the machine is the 


s 


inloading device by which one 


the load is thrown off at a time, by hold- motor which runs the machine, does not 
ing open one high-pressure Corliss inlet exceed the full-load current. The com- 
valve and one low-pressure Corliss inlet pleteness of the unloading as well as the 
very small friction of the motor, rope 

*Chief engineer Canadian Rand Com drive and compressor is also shown by the 


pany, Ltd 
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fact that the machine will run six minutes Three Special Tools range of adjustment and which could be 
after the current is cut off. — on heel by | 

The action of the unloader in maintain- By ETHAN VIALL 
ing steady air pressure is shown by the 


recording-gage diagram, Fig. 6. It will be Some time ago I was in a small shop nucrometer 
[his same shop was making jig into 


seen that the machine is shut down where they were making gasolene engines 
from noon to 1 p.m., from 6 to 7 p.m. and the man who was finishing up the 


which it was intended to put a small sta4 
tionary gasolene-engine cylinder and do 
1 


rill press, before it was removed from 


and also from I a.m. to 7 a.m From pistons was using two Armstrong tools for 
C achine is of . . . all the machining necessary on it in a 
I p.m. to 6 p.m. the machine 1 f- turning out the piston-ring grooves. One 
d 


ten overloaded, probably on account Of holder had an ordinary cutting tool in it 


the jig The cylinder was 3 inch bore 
and was to be bored it with a special 
/ 
16 Spring y - boring bar working through a bushing in 
i 4 — the jig L he nal reaming w t r 
83 Rev + per Min, d 4 don by in erting . t} - ’ hit e in the 
jig and using the reamet vn in Fig 
? - his re er consisted of chine 
steel dy into w h w set ft tool 
; steel blades show! ll the cutting was 
to he d t the fre t edges r < rnere 
il the part of the cutters whi were set into 
a. - 2 the body being ground runnit 
the 1g | ig 





FIG. 5. LOW-PRESSURE CYLINDER PICKING UP LOAD How this tool worked in practice | 


never | ed it | i lt sil 
} : 
= : saltaindiadall ee 
3.1 
r se 
a r a -f 
\ 








} 
| HI S 
OT S \\ | \ rk 
top I \\ k 
+ sine thy ; 
t | \ l 
ce] 
( 0 ESSURE-GAGE RI I I I tay \ 
opening up an air pipe to blow away the which was ground slightly narrower thai . 
smoke from blasting. Except when overt the finished g1 [his tool was used 
loaded or shut down the pressure is’ for roughi1 while t ther holder had t ti t it last 
maintained at 97 to 100 pounds; the max! tool in it similar to Fig. 1, which was sf: l 
mum variation does not exceed three made bv taki1 nnealed high Stat 7 100 
pounds. speed steel il 1 | inc ] thr igh it 7 c ¢ is "es 
— ee nd reaming it Eo No. o taper pit vious veal re for 1908 
= Ss , i ; phim ‘ r t 
To find the weight of castings, multiply Jt was then split vil slit in it as includ {52,006 


the cubic inches by 0.27 for iron, 0.29 for — e tool , hardened. and 


ste and 0.30 for brass. } Lad ni _ , 1 witl sderabl] 








Convention of the American Anti- 


Accident Association 


[he first annual convention of the 
\merican Anti-Accident Association was 
held in the [Twenty third street Y. M.C.A. 
building, New York City, on February 11, 
1909, with both an afternoon and an even- 
ing session. President West presided at 
beth meetings. 

he purpose of this convention was to 
call attention to the work of the associa 
tion and to broaden its sphere of useful- 
ness. In the afternoon four papers were 
presented: The Status of the Railroad 
Employee in Regard to Accidents, by 
J. O. Fagan; Hoodlumism in Holiday 
Observances, by Mrs. Isaac L. Rice; 
Fire Wastes Through Carelessness, by C 
M. Goddard, president of the National 
Fire Protective Association; and Exces- 
sive Speed the Cause of Many Accidents, 
by G. J. Miller 

In Mr. Fagan’s paper he laid many, in 
fact most, railroad accidents to the door 
f the railroad employees; in distinction 


to the usual position of blaming the cor 


porations alone. Mrs. Rice, president of 
he Society for the Suppression of Un- 
Noise, laid especial stress on 

the accidents from fireworks and other 
agents used to celebrate the 4th of July, 
Election day, and other holidays rhe 
triction of such celebrations is one of 
the ends toward which Mrs. Rice’s society 
1s working, as well as one of the purposes 

nti-accident association 

\t the evening session President West 
itlined the fundamental purposes of the 


sociation under 24 heads, of which the 


following are applicable to the machine- 
building industry Obtaining information 
f tl ue underlying causes of accidents 
\dy ition of consistent hygienic or san 
itary ience in our nation’s educational, 


ommercial and industrial institutions 


Contention for the installing of practical 
fot levices whi r such mav red 
the 1s] ; cident Vi us efforts t 

' 
] p | the pre nt pp li gy nun iber 
t ) forest dwelli ( 
7. A it } trial Wm : 1 
plal con laws t vill 
n ‘m1 nment 
) 
f duty, endat ing life and 
‘ ‘ ae ] 
li 
1) r W.H. 7 ft \ 
, 
| ‘ PFS ds 1 
ted t] , Europe : 
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t I 1 don nd was ad c 1 
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the One Sure Method of Checking it, by An Elevating Table for the 
Edward B ‘ll Phelps; An Analysis of ; 
war unne ielp n An ; Drill Press 


5500 Machine-shop Accidents, by 
Alford; Safety Devices in Machine Shops 





By E. A. DIXIE 


and Manufacturing Establishments, by 


’rof oO E. Swee - d Prel inary Re . ‘ 
Prot. Joho ee yeaa titi sate We once had a job for the drill press 


port of the Committee of the American : ‘ 
where the traverse of the spindle was not 


Foundrymen’s Association on Prevention 


of Accidents in Foundries, by Dr. Richard i 
Moldenke, secretary of the Foundrymen’s alee ih: 
Association ae 4 

Mr. Phelps recommended and urged oe. . 
that the method to be used in checking i 


railroad accidents is to develop 2 public 
demand, a demand from the great travel 
ing public, that the number of railway 
accidents must be minimized The rail 
way corporations are in business to cater 
to the demands of the public in as cheap 
a way as they can; when any such de 2 
mands become insistent they are met. It 
is a well known fact that in England the 


percentage of railroad accidents is far iess 





than here. When the time is ripe t 
consider safety appliances, and that tim: 
is now, a nonpartisan expert commission F 
should be appointed to study English rail 


road conditions and to determine what 7 





devices and methods there used can be 


adopted here with profit. | E 
Professor Sweet's and Mr \lford’s «bf A 











; I 
papers were printed entire in our last 
week’s issue of the AMERICAN MACHINIS1 G Cc D 
commencing on pages 218 and 209, respec 
tively; therefore, they need no comment 
in this brief report 
Dr. Moldenke’s report was based on thi J 
returns from a circular letter sent to every | 
foundry in the United States and Canada 
In all 6366 inquiries were sent out; 1084 
re phic S were received, or I7 per cent 
[hese detailed 5242 accidents of various 
kinds under the classes indicated in the 
information blank \ summary of the 
totals is shown in the accompanying table. AN ELEVATING TABLE FOR THE DRILL PRESS 
No. Re- 
Accident Due to Slight. Serious. Fatal. Total. porting.| Loss ints. 
1. Personal carelessness 1,974 140 + 2,118 123 $10,106.39! 
2. Careless work 516 39 555 33 4,643.25: 
Inattention in shop 227 23 250 19 612.001 
1. Intoxicants $ 3 7 4 33.00] 
Ya and 
1 foundry 
6. Unavoidable accidents 1,547 159 3 1,709 90 6,858.35 
7. Neglect of safety devices 83 7 1 91 9 702.00! 
8. Disobedience of orders 79 12 2 93 20 3,531.50 1 
9. Taking chances 118 24 142 27 2,093.18 } 
10. Inferior materials used 24 4 28 5 123. 25 { 
11, Employee's ignorance 235 13 l 249 15 1,135.50 
+,807 $24 11 », 242 345 $29,838.42 
and 
1 foundry 
[he final report, of which this is but sufficient and for which I made the fix- 
ne section, will present an analysis of the ture shown in the line cut A and B 
afety devices that were suggested to pre were two pieces of cast-iron pipe with 
ent thi cidents that were reported flanges on them, resurrected from the 
[he attendance at neither session was scrap heap. The flanges were faced first 
large, but was composed of persons inter ind then A was bored and B turned a 
ested in the work and movement Mr. sliding fit in 4 after which A was mounted 
West deserves commendation for the on the milling machine and the spiral slot 
efforts that he is putting forth through C was cut with an end mill. This slot 
he medium of this associatior had a land at each end parallel with the 
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face of the flange. A stud and roller D 
were fastened in B when inside of A. To 
the outside of A was secured a small 
casting E fitted with a spring plunger 
which locks the roller D when at the po- 
sition G. When the holes in the work are 
finished with the table in the position B 
the edge of the table is grasped by the 
hands and it is swung around till the 
roller D is in the position G. This raises 
the table to F the distance B being gov 
erned by the pitch and length of the slot 
C. Where jigs are used which handle 
work in which three hights or depths 
of hole are necessary there can be two 
slots C with a land G between them and 
a land at the top as shown in the bot- 
tom cut. 

Probably three grooves 120 degrces 
apart with three rollers naught be con 
sidered better practice but j 
in a hurry, one groove proved perifectl: 
satisfactory, and three grooves would have 


increased the cost considerably 





Business [tems 


The factory, equipment and all assets and 
liabilities of the Massnicl 
pany, of Detroit, Mich have been taken over 
by the Michigan Auto Parts Company, of that 
city, which latter company are installing addi- 


Manufacturing Com- 


tional machinery and equipping a large drafting 
room. The management will remain unchanged 

The Taylor Machinery Company has recently 
started operations for the sale of general lines 
of machinery at 8 Oliver street, Boston, Mass 
Thomas Irving Taylor, who was connected with 
the Boston office of Manning, Maxwell & Moore 
a few years ago, and later with the Chicago 





office of the Sprague Electric Company, is 
manager of the concer! 

The Crocker-Wheeler Company, of Ampere 
N. J., has just closed a contract to equip with 
motor-drive the new woodworking factory 
of the John Hofman Company, Rochester, N. Y 
The order includes 40 induction motors ranging 
from 1 to 30-horsepower, with a total capacity 
of about 200-horsepower These motors will 
be used for individual driv« each machine 
being equipped vith its ow moto! rhe 
motors, with the exception of one, are of the 
squirrel cage type rhe generato! 
plant and three lighting transformers are a 
included in the order placed with the Crocke1 
Wheeler Compan) 


Business Opportunities 


The Toronto (Ont Show Case Company will 
erect a factor) 

William Horn, of Maurice, La establish 
machine shop in Abb e, La 

J. D. and Wt Stone, Irvine, Ky will estab- 
lish sawmill at Ironmound, kK 

The Standard Adding Machine Company 
St. Louis, Mo., is erecting a new plan 

Kincaid Lumber Company, Statesville, N. ¢ 
will establish planing mill at Mocksville 

[The Standard Meter Company, Philadelphia 
Penn., is having a ne factory erected 

The Washington Parlor Furniture Company 
Tacoma, Wash., will erect a new plant 

The American Machine Company Detroit 
Mich., is negotiating to move to Elwood, Ind 

A two-story machine shop will be erected 
for the Disston Saw Works at Tacony, Penr 
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The plant of the Fowler (Colo.) Canning Com- 
pany, which burned some time ago, is to be 
rebuilt. 

W. H. Penman, Beaumont, Texas, has pur- 
chased site on which to erect iron works and 
foundry 

Starr's Lumber Company, of Chattanooga 
Tenn., contemplates establishing box factory 
at Etowah. 

The plant of the American Tubular Axle 
Company, Toledo, Ohio, was destroyed by fire 
Loss, $75,000 

The Pioneer Pole and Shaft Company, of 
Piqua, Ohio, will locate in Cairo where new plant 
will be erected 

The Endebrock Trunk Comy 
Mo., will erect a new trunk and suitcase factory: 
also box sh »p 

Work has been sturted 1 the new factory 
for the Cou'ter & McKer 


B:idgepo.t, Conn 


Th. Swi’ Waters / Per Cann 
Tnatileact ia Niue ’ ics ect 
Anew Ticto ! 

The | ) MI ‘ ( . 
Dui { if | 1 tel 

Sans ' 

‘ sce ’ 

The { nger Ste ( ( peal \ 
Allis, Wi has »p L « lich a 
foundry will be erect 

The planing mall of the cansas Cj Kan 


Wagon Wood Sto Co ! as burned 
causing a ioss of SLO.000 


ft ‘ ¢ 


The machine shop o Chrenac oundr’ 
and Fittings Company, Seneca Falls, N. Y., was 
burned Loss, about $80,000 

Shiman Bros. & Co., of New York, is having 
a factory erected in Newark, N. J., where high 

} 


grade jewelry will be manufactured 


The repair shop of the Boston & Northern 


Street Railway Company at Melrose Mass., 
was destroved by fire Loss, $35,000 
The Rudgear-Merle Company, of San Fran- 


cisco, Cal., manufacturer o 


will establish a branch plant at Portland, Ore 


O. L. Barringer, Charlotte, N. ¢ will erect 
garage which is to be equipped with electrically 


; 


driven machines for repairing automobiles, et« 


The Brooks Tire Machine Compar 
ol vhich plant or ne 


Kan., has bought sit 


manufacture of its cold tire setter will be erected 


rhe Deemer Steel Casting Company New 
Castle, Del., incorporated with $200,000 capital 
has purchased site for p t, which will employ 


150 hands 

rhe Gibb Spring Moto lire Compan Little 
Rock Ark recent porated i con 
menced constructio int Fred Newton 


Gibb, presiden 


Eastern Iron and Sup Compa Bartles 
Vilit Ot ia A « . ‘ ne 
ind install pipe itti i es 
H. L. Le preside 

The M. M. Bue M Compa 
ind the Handlan-B ( i ( igo, I 

liacturers o é are ere g 





Mass vill triple cay , lant Ne 


ac ie ¢ 
ta ace , 
eve 
The Broug! B ( Cleve 
Ohio capita ed i S50 000 
site for plant fo } 
John S. Broughton, J. J. Be othe , 


organizers 


The Morar Compa Seattle Was! has 
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been awarded contract by the James A. Moore 


Investment Company for construction 


complete steel 


plant at Irondale, near Port 
lownsend 
rhe Isthmian Canal Commission, Washington, 


a.m., March 1 


tut hafting and drop hangers, power 


D. C.. will receive bids until 10:36 
for boiler 
hack saw i saws, lathe chuck, taps, machin- 


ists’ hand dies, et as per Circular No. 494 


New Incorporations 


The Toledo Packing Company, Toledo, Ohio, 
has been incorporated wit $400,000 capital 
by F. J. Reynolds, J. ¢ Reinhart and others 

rhe Wilson Paper Box Company, Richmond, 
Va., incorporated with $25,000 to manufacture 
paper boxes 


W. H. Mattox, E. L. Harmer 


The | il G ss i Compan 
is be 1 incorpora ad to manufacture aUuto- 
ybiles. et< Capital, $100,000 Incorporators, 


Grassman, J. Silverman, J. A. Vesey. 


Vit Ma Compa De Kalb 
i incorporated to manufacture wagons and 
Capita $10,000 Incorporators, 


Ar i MeGu P. A. MeGirr, J. A. Dowdall. 
rhe Whalen Lock Compa Jersey City, N. J., 


" icorporated Capita $100,000 In- 
orp ) H. W Partridge, J. T. Whalen, 


Iron Company, 
Rockawa N J has been incorporated with 
£°5 000 Incorporators, F. P. McIntyre J. E 


Amboy, N. J., incorporated ith $100,000 capite 
Incorporators, 8. R Farrington, M P. Madson, 


hardware, 


Wood Printing Plate Machine Company, Jersey 
City has bee! rporated vith $200,000 


apita Incorporators H. O. Coughlan I A. 
Andersor J R rurner Wi lanufacture 
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> 
Special machinery designed, new ideas de- NEW JERSEY MASSACHUSETTS 

— Pa practical —, Doses ——- Young, first-class mechanical draftsman Wanted—tTwo first-class patternmakers, ex- 

mad¢ ices 9 TeRSONSOK Os FaN, oi * desires change; resourceful and practical, special perienced on engine work. Address Berkshire 
Wanted 4 50 to 60” boring and turning machinery Box 924, AMERICAN MACHINIST. Pattern Co., Pittsfield, Mass. 

mill pin vig B gig ig —_ oe Mechanical draftsman wants position, with NEW JERSEY 

rice, com on and how long se. Address omen a oe tanne, ‘ ellen anit . . . —_ 

f X. Hooper, Glenarm, Maryland growing concern preferred; experienced, _first- Wanted—Some first-class all round machinists, 
; ° . F class man in construction of small tools, experienced on gas engine work. Apply Stand- 
Machinery designed and improved by_ tech special machinery, sub-press dies, etc Ad- ard Motor Construction Co., No. 172-180 Whiton 

nica expert; graduate electrical and me dress Box 899, AMERICAN MACHINIST Street, Jersey City, N. J 

hanical engineer. Working drawings, pat ; : eae: ; , ial go tay 

terns and castings furnished. R. P ciprk An inventive, thorough, broadly experi- Wanted—Working foreman to take charge 

son Beverly, M iss ' enced mechanic, practical toolmaker; an_ or- of 10 or 12 milling machines, turret lathes, 

7? ‘ ganizer, proven ability, wants change; Tre- and drill presses. A hustler, able to keep 
A large English firm of machine-tool im- sponsible position. Reliable firms only. Box machines up to concert pitch. Good chance 
porters having showrooms -— offices in Great 622, AMERICAN MACHINIST. for young man wishing to advance. Box 

Britain, France, Italy and Japan, is wanting 097 noe : = 

’ y , 927, AMERICAN MACHINIST. 
good agencies for machine tools of all kinds. NEW YORK 4 : , , 
Salesman—A traveling salesman who is now 


Apply Box 189, AMER. MAcH Automobile and gas engine designer with 
. j , a s < +i ‘ling the machine or railroad supply trade 
esire to chase interest in : several years’ experience, wants position ” =: oe ; +t} 
I desire to purchase an interest in a eve ; I - I _ to carry a high grade bearing metal (babbitt) 


isine ‘ - mac ry ¢ ‘astinys. ¢ iT 933, AMERICAN MA INIST. ; , : 
business making machinery and castings, and {EI A Mi : H - ; as a side line, on liberal commission basis. Ad- 
take the superintendency of the plant or en Experienced mechanical draftsman, practi dress, with full particulars, Lakewood Metal 
tire management of the business. I am cal and theoretical, technical graduate, open (9. Box 182. Lakewood, N. J. 
thoroughly well qualified by experience, rep for engagement. tox 932, AMER. MACHINIST. aw % * 
: : abili : es sear ott Ties. “ . 7 . NEV OR 
en he ed al lity . pe a pannel General foreman, 25 years’ experience, thor- Wanted—Turret lathe hands and toolmakers 
sults. Address BDOX vou, AMER. MACHI oughly acquainted with steam engine work an vi oe oo ee Saenmuaain "aaa 
In order to settle an estate an attractive and competent to handle men “A. Z.,"" AMER- In rep ying — State experi wee ©, MG lege i 
opportunity is open to a party with $150,000.00, *;caAN MacHtInist } Sas tern _ cere Manufacturing 
mpetent “ sible - . . : ; ompany inghamton, N. - 
competent to fill. re pon ible Position either in Superintendent or general foreman, experi- : , : 
the sales or manufacturing department, to : ; ; ae. ca ‘ Foreman screw department; operating hand 
uurchase an interest ir well d favorably enced on special machinery and sheet metal 1 I : tly short set 
] ch a . l in a W an avoré \ stamping Practical mechanic and good execu- anc automatic machines; mos sie : 
known profitable machinery manufacturing jive " west preferred Box 903. AMER. MACH ups: no cinch. Steady job for the right man. 
plant located in Pennsylvania, with an _ office ' - a : ; i Box 931, AMERICAN MACHINIST. 
an sti shec » mW } ‘ity ~ Superintendent of large experience in manu- , P ee « 
- ll a = Ly me. ra ° k. = Pr ine will be epen a an enennemeenl W anted Master _boilermaker at $6.24 per 
diem. <A competitive examination will be 


March 1 Good organizer, understands modern ; . — . 
: held at the Navy Yard, Brooklyn, N. Y., Feb- 

s » s.i s . y systems 2S : ~ : sae 

hop methods,and cost reducing system Best rvary 26, 1909; to fill the above position. 


ee ° of reference. # Address #Box 923,y AMER. MAcH . : om ; 
Situations Wanted . For application and further information ad 
» s S . le and sicner a atic , 
Superintendent and designer of automatic dress, “Commandant,” Navy Yard, Brooklyn, 
machines and proses, capable of taking ful N. Y 
charge of the building and manufacturing gree , , - 
F , , r . 7 . , sak ‘ er > i H Cc ¥ é f 
Classijication indicates present address 0 end of the business: fully conversant with Engineer—We want a_ technic al~ man _ for 
advertiser. nothing else , —-.* , . position as engineer of methods. One to do 
/ the latest methods; at present employed as - - “ . . 
“j P 2% » = general experimenting and investigating on 
CANADA superintendent and designer but desire to : ; ‘ Vv : 
make a change. Box 935. AMER. MACH power apparatus machinery. Must be_ thor- 
Mechanical engineer, member A. S. M. E., _— % = 4 lei les =. : oughly familiar with shop methods and pro- 
expert on highest grade interchangeable work, Shop engineer, as present employed as such cesses. In answer, state fully in detail your 
25 ‘ars experience. Competent manager, in large locomotive manufacturing shop, de experience, age and salary expected. Your 
supe rinte ndent or chief engineer Experience sires position as mechanical superintendent answers will be treated in confidence and should 
embraces manufacture of automobiles, type- ov chief engineer Five years with present a personal interview be desired, it will be ar- 
setting machines, firearms and typewriters employers in charge of improvements and ranged for later. Box 904, AMERICAN MACH. 
Box 913, AMERICAN MACHINIST maintenance work and power houses Have ome 
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ere adu: ite of leading engineering college. Age 


A firstelass, all-round machinist and 59 Box 988. AMERICAN MACHINIST. thoroughly understands the manufacture of 


butt hinges State where experience was 








grinder, experienced on “Landis, Norton and 
Brown & Sharpe grinders, desires to hear OHIO attained and salary wanted. Box 922, Am. Ma. 
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Foreign representative—-Competent me \ — a : ‘ - Press department foreman: man wanted 
chanical engineer, German technical graduate, fan, 42 years of age, with 15 Years’ ex- who is capable of taking charge of heavy 
desires position as special European repre-  Perience as works manager, and 6 years’ foreign and light stamping presses on a variety of 
sentative for American machine or tool firm; ‘S#l€s, Manager, desires position as latter at high-grade sheet metal work and getting a 
wide experience in machine tools and. fa London, with A-1 American engineering firm. quantity of work correctly done. A first 
miliar with European business sox 941, ‘Thoroughly familiar with English and Conti- Glass position to a first-class man. Location, 
AMERICAN MACHINIS1 nental business; up-to-date hustler Box A.2, Philadelphia Apply Box 939, AM. MACH. 
AMERICAN MACHINIST, 6 Bouverie Street, ¥ 
MASSACHUSETTS London, E. C., England 


\utomatic screw machine foreman desires fF S | 
change; can get quality and quantity from 
multiple- as well as single-spindle machines ; Help Wanted or a € 


‘ rested ¢ ‘eee * atic.”’ 

it interested, addre Automatic,” Am. Ma Valuable U. 8S. A. Patents—For sale outright 
Engineer, experienced = in the development or on royalty Improved ball bearings well 

of gas engines and allied industries, wishes Classification ndicates present address of known in the auto and machine trade on the 

to correspond with progressive small shop advertiaer nothing elas : Continent Deutsche Kugellagerfabrik G. m. 
Ability. proved by successful designs Box ‘ C. H., Leipsig, Plagwitz (Germany). 


928, AMERICAN MACHINIST CANADA rs ss 
4 Bargain for $500.00—F. O. B. cars here 


Superintendent Wanted—E x perience 
uperintendent Wanted Experienced in a 500-horsepower tandem compound engine, 
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Electric Welding in the Boiler Shop 


Appliances Used in the Manufacture of Bath Boilers. Comparative 
Costs and Strengths of Riveted, Gas Welded and Electric Welded Seams 


B Y B . A. DitaA&Q TIT E 


The business of making bath boilers is No. 16 to No. 9 Birmingham wire gage shells pass to the sand-blasting room 





of considerably greater magnitude than (these are the thicknesses of the plates where the usual low-pressure sand blast 


the average layman would imagine. In used for the boilers having electrically ing apparatus is used to remove the scale 
support of this statement the John Wood welded seams) are manufactured in the back on either side of the seam for about 
Manufacturing Company, Conshohocken, same town to special analysis Che an ineh and a half. The object of this is 


Penn., turns out from 800 to 1000 boilers requirements for this purpose demand to give clean metal free from scale for 


every twenty-four hours. In this plant an open-hearth steel possessing anti the weld and also to facilitate the passage 
very little reliance is placed on either rusting properties. It must be low in of the electric current, scale being a pat 
secrets or patents. The principal protec- carbon, the analysis calling for 0.12 per tial insulator of electricity lhe plant 


tion against competitors is by keeping cent., and the sulphur content must not which supplies current for the two weld 














FIG. I. FRONT OF ELECTRIC WELDING MACHINI 

ahead of them, by installing special ma exceed 0.03 per « t. while the tensik ng 1 11 ! wo 00-kilowatt | homson 
chinery and approved methods of produc- strength varies between 55,000 and 58,009 Iternating generat specially wound for 
tion. The plant covers about 3'4 acres pounds per square incl the purpose, delivering the current to the 
of floor space on both sides of the Schuyl The first operation is the rolling of th primary circuit at Itage varvit from 
kill Navigation Company's canal at Con- plates into cylindrical form which is done 250 to 350, heavier work requiring the 
shohocken, Penn., and has three lines of on the usual boiler rolls which are, of greater voltage while for thinner work the 
rails, two into the factory and one in front .course, of a diameter to suit the work, primary voltage is reduced. The Thom 
of it the boiler shells ranging in diameter from son pro of electric welding is used 

The raw material in the shape of plates 7 to 16 inches and up to 70 inches in’ with modifications made necessary by this 


cut to size and varying in thickness from length. From the rolling operation the particular class of work. These modifica 








tions have been cd velope l at this plant 
and are embodied in the two machines. 
built by the Standard Welding ( ompany, 
Cleve d, O., shown in Figs. 1, 2, 3 and 4 


17 
ne machines are approximately o feet 


t long over all 


top immediately be w tl two pel 
electro G nd the other two at 

angle of hout 120 degrees These tw 
shell against 


while it passes 


lower rollers belie 
the pressure rolls / 
through the machin Behind the ma 


chine (s« | >) 18 a device similar in 


construction to the regulation draw 


bench, and having an endless chain [/ car 
ried on pulleys at either end of 4 planed 
guide between 


The 


proy ided 


Which the chain runs 


cham 1s attached tO a Carriage / 


with a gripping device which 


draws the boiler shell between 


rolls 


grips and 


the pressure during the welding 


operation. In front of the machine and 
secured to the base sa oke J (Sce Figs 
1 and 3) through which the boiler shel] 
passes on its way to the pressure rolls 


and welding electrodes Che object of 


This voke IS tO guide the shells and keep 


the joint exactly equidistant from each 


electrode during the welding operation as 


the success of the weld d pends to a great 


extent on the seam being 


guided in a 


Straight line and half wav between the 
electrode Phe vole provided at the 
top on the side next the machine with 


a thin blade of steel 
half-tone) 
by the edges which pass one 
of it The voke 
boiler 


visible tn the 
boiler shell 


on either side 


which locates thi 


and other controls for th 
shell are il] 


within easy 


ACCESS 


of the operator 
Owing to the extreme fi xibilitv. of 
thes 


thin boiler shells th adjustments 


and movements of th 


lectric wi Iding 


machin must Of necessity be very exact 
and under instant and absolute contr & 
h ler hell O feet long li king but 22 Se 
onds to weld from end to end does not 
permit of cut-and-try methods of adjust 
ment 

Mounted mn the base js the matin Tram 
K of the machine whicel carries at the top 
the transfor L which is of the Thom 
son tvp Che primary circuit varies as 
previous] tated, from 250 to 350 volts 
depending on the character of 1 work 


the transformer steps 
to 1.5 volt 
the char cter of the work 
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The current is led from the trans 


former to the rotary electrodes G secured 


by bolts to gun-metal spindles approxi 


mately 4 inches in diameter which run 
in gun-metal boxes in the heavy gun-metal 


saddles M The saddles W are 
iron trame A of the 


ippt 


insulated 


from the cast ma 


ximately 3/16 


mca 


1 


Lhe spindle s which carry the electrodes 
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ings When the bearings become worn 
slight sparking is liable to occur which 
has the tendency to make the bearings 
cut. But m spite of this sparking and 
the fact that gunmetal and gunmetal do 
net run well together these bearings run 


from 12 to I4 months without renewing 


When it does became necessary to renew 
! that 


the bearings the spindle is so made 


a new sleeve of gunmetal can be driven 














FIG. 2. REAR VIEW OF 
ire hollow to permit a circulation of cool 
Ing water whi yvasses through the trans 


and both spindles of each machiix 


lhe piping and valves show plainly in all 


he views. The cooling is necessitated by 


the heavy amperage, in the neighborhood 


Ot 24,000 amperes being required fot 


clectric welding 
saddles 


The current passes from. the 


to the spindles or wice versa at the 
nts of contact, and among these 


points ot contact at the tw bear 





ELE( 


rRIC WELDING MACHINI 
on the spindle proper after the worn one 
is removed and the half bearings in the 


saddle and cap are read ly replaced 

Che disks s¢ 
cured to a spindle ends by 
tap bolts 


electrodes G are copper 


flange on the 


from the back. They are 1% 


inches thick, and about 26 inches in diam- 


eter The spindles are inclined at such 
an angle that the electrodes where they 
other are about 
the 


tact with the boiler shell, and at this point 


re nearest to each 


inch apart. This is at point in con 
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the welding is performed. On the op- 


posite side the disks are about 2’ inches 


apart 
The operation of the machine ‘is as 
follows Che rolled boiler shells are 


lifted into the front of the machine with 
the seam up, as shown in Fig. 3, passed 
through the yoke, the small blade mounted 
on the yoke passing between the edges 
at the seam and locating the shell so that 
it will pass through with the seam equi 
distant between the two electrodes. The 


shell is then gripped by the clamp on the 


carriage I (see lig 2) at the back of the 
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From putting one 5-foot shell in unti 
the putting in of the next the elapsed 


time is about one minute, the actual weld 


ing taking but 22 seconds Che shell ts 
red hot for a space onlv about 38 inch 
in width and the blue color caused by the 


heat extends for less than an inch on eacl 


side of the weld during the welding 
Ope ration one can put ones tinger on tl 
shell 2 inches hac ft 1 the red 
weld and not feel that it is warmer tha 


the surrounding atmosphers 
Owing to the shape and pressure ap 


plied to the shell by the electrodes and the 


203 
nside « \ re f the boiler shells C and 
bet ! leneth greater than the longest 
be ile > ll 

)n ert 1 1 f and wove the stake 
are pair of guides J), and at the tront 
na MACK I I cl nk re malt ol 
idlers oO, v hic ravel two parallel end- 
less ms whi e drive ya 7 

rsepowel! tor hese carry a round 
ing-up roll /: conforming to the outside 
urvature tf the boiler Lhe yperation 
s tollow The boiler shell is placed 

on the dt n the stake with the welded 
n up. The clutch is then thrown in and 











Pe; 














FIG. 3 ELECTRIC WELDING MACHINE, SHOWING A SHELL IN STARTING POSITION 


machine and the draw bench started. This 
draws the shell backward between the 
pressure rolls and under the electrodes 
The moment the seam strikes the elec 
trodes the current is switched on and the 
weld starts \s no instruments are used 
to determine the heat at point and time of 
weld I cannot give any exact figures but 
a reasonable guess would place the tem 
perature at about 2800 degrees Fahren 
heit. The two edges are pressed together 
by the pressure rolls and the semi-fluid 
metal forms on the outside of the seam 
in the shape of a half-round bead running 
the full length of the welded shell 


roller on the inside of the shell the fin 
ished product as it comes from the welder 
is out of round, being approximately as 
shown in Fig. 5, ./ being the weld, 4 B 
and 4C are flat The shells after leay 
ing the welding machine, and previous to 
putting in the upper head are rounded up 
to make them nearly true. cylinder his 
job is done very rapidly on a special ma 
chine built in the works 

This rounding-up machine (shown 
partly in section in Fig. 6) has a_ hori 
cntal stake 4 with a planed surface on 
top to which various sized dies B can be 


readily fitted, the dies conforming to the 


AND ONE AT FINISHED POSITION 

the unding-up roller /: is drawn by the 
ehains either side long th sean 
guides J) top forcing it against th 
utside ot e distorted boiler shell. On 
pass is sufficient to bring the shells to pet 


fect cevlindrical shape 

After passing the rounding-up machine 
the shells, are tested under pressure to «ke 
tect faultv welds. For this test a tank some 
8 feet long by 3 feet wide and 4 feet deep 
is used. The shells are laid with the weld 
uppermost on a_ horizontal rest in_ the 
tank which is filled nearly full with water 
The rest descends into the water, and as 


both ends of the shell are open it fills in 





294 


stantaneously. Two packed heads then 
come forward and grip the shell tightly 
The heads with the shell 
the 


position 


between them. 
between them 
bringing the 

where it can be readily inspected by the 


then rise out of water 


welded seam in a 
operator. One of the heads is equipped 
with a 
accumulator which permits a pressure of 


water connection to a hydraulic 
250 to 300 pounds to be applied almost 
After passing this test the side 


the 


instantly 


opening in boiler is punched and a 


iron bushing is 
Che 
furnace, 
the 


“spud” or 
shells 
end of 


malleable 


riveted in then go to the 


heading one the shell is 


heated and upper head is inserted 


little 


so that when 


These heads larger than th 
cold shell, 
shell cools they are shrunk in 

The shell with the 


then goes to the pu 


are a 


in place and the 


uppel head In place 
ichine machine, whicl 
long stake and the holes a1 


shell 


These are put in by a machin 


has a very 
punched through and 
rivets 


similar to the pu machine and ar 


put in hot because of the long rea nd 
flexibility of the stake, it being impossibk 


to supp t the stake r the end whet 
the p is applied the rivet. ‘Thes 
head iveted in at te of 

35 per hour pet hine l] 
then nd the bott ead ted 
mu: the e W that p ( S 
The puncl in tl l is don 


more rigid machine because there is pra 


overhang and the riveting is 


tically no 
] 


done with cold rivets for the same reason 
the speed being about 50 per hour 

After the heads are riveted in, the shell 
is calked down close to the head with 


an ordinary pneumatic hammet 


boiler then passes a visual inspection and 


then goes to the pickling vats where it 
is first treated with a 5-per cent. sul 
phuric-acid solution at 150 degrees 


Fahrenheit for about an hour. From th: 


sulphuric-acid bath the boilers are washe 


im commercial muriatic acid to stop th 
action of the sulphuric acid. This pick 
ling is preparatory to galvanizing Phe 
shells next pass to a special drying oven 
shown at 4, Fig. 7 This oven is ap 
proximately 3 feet high, 7 feet wid 

12 feet long, and is open at both end 
The ¢] ris compo 1 of T-irons space | 
about a foot apart with the T inverted 
and the bars running the lenet f the 
oven The floor inclines toward the ge 
vanizing tanks so that the boilers roll b 


gravity toward the tank, being wet whet 


placed in the far end they dry and ap 


proach the galvanizing tank gradually as 
tank after tank is removed from the front 
end of the furnac nd placed in tl 
molten zine The drying oven is heated 
by coke and the hot gases pass under 
false bottoms and return to the firing 
end before escaping 

The spelter tanks B are 9 feet long. 26 
inches wide and 42 inches deep The 
are built of 1'%4-inch steel plates riveted 
together They are fired with 48-hour 
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The bottom rests on a 
The fire 
chamber is 6 inches wide and extends the 
full hight of the kettle 
Ordinary commercial Western spelter is 


or gas-house coke 
solid firebrick foundation. 


length and 
used, each pot requiring approximately 18 
The 
of the zinc is kept about 
takes 


tons of zinc to fill it temperature 


850 degrees 


Fahrenheit, and it about 24 hours 


. February 25, 190m 


the galvanizing operation the operator 
keeps a sharp lookout for defects where 
the zinc refuses to adhere. Should such 


spots be found they are treated with fresh 
sailammoniac. The usual time of immer- 
sion in the zinc is from one to three min- 
this galvanizes the boilers both in- 
side and out. In taking the boilers from 


the pots they are raised in a vertical po- 


utes; 




















FI {. FRON ELECT WELDING MACHINE WITH YOKE REMOVED 

S ine W cold pot n e excess ot zine draining out of 
he top of the 1i¢ ( ered with the holes in the head back into the pot 
powdered salamm Cc, WwW h acts as a agai he shells are then laid on their 
leaner and 1X he boilers are taken sides on the trestles C and rolled back 
m the drving ¢ by t pe r and d forth while the zine sets so as to 
ed in the zi p here they are prevent the liquid metal from settling in 

ed er and over, the molten zine en a lump at any one point 
tering the holes in the ends and_ side \ 30-gallon boiler, that is, a boiler 
ntil the boiler is lf fu During Ol lly 12 incl diameter by 5 feet 








‘¥ 


—-lhC Cc 
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long is made from a sheet 36x58 inches, 
and takes about four pounds of zinc in 
the galvanizing bath. In galvanizing 
from 25 to 30 per cent. of the spelter 
goes to dross. This sells to the refiners 
for about 75 per cent. of the cost of new 
spelter. There is also a loss of about 10 
per cent. in skimmings, which sells for 
a cent and a half to a cent and three 
quarters a pound. 

[he original works are situated on 
the left bank of the Schuylkill Naviga 
When the al 


tion Company’s canal 


DS D 


B Cc 





FIGS. 5 AND ¢ SECTION OF SH 
N MACH 
) mal vy wt I It 
pelled th cquisit f 
ly availabl 
rs ( Q et 
d the S ( 
his p f ] j ' 
( tne g ( s ‘ 
This was overcome by placing a covered 
bridge over the canal with a large hy 
draulic elevator at either end Le 
these elevators is in a corner of the gal 
vanizing room lhe trucks loaded wit 


galvani ed boil rs arc pulled ont the 
elevator, raised, drawn across the bridg¢ 
situated in the ship 
ping room and lowered to the floor level 
ccupied by the shipping 
- ar +] ] } 

room are the machine shop, wher 


nes are built and where 
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the general repairs for the entire factory 
are attended to, and the tapping depart 
ment where the pipe connections in the 
boilers are tapped and where the final 
hydraulic test is put on the boilers 
From the elevator the boilers go to the 
tapping machines, of which there are four, 
three of which are shown in Fig. 8 The 


machines are now driven by individual 








are 
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secured to the floor in front of and 


at right angles to the spindle of the tap 


ping machine 


On them run the wheels ( 


of the carriage DV), which is itself composed 


r 

run 
f the 
me 


f two tracks secured together by ti 


ds 





On these two tracks the wheels & 
[hey are secured to the lower part 
indexing tables F and upon the 


part of the table F are mounted 








with countershaifts very ingenious clutch 


was designed he line cut, Fig. 9, shows 
the tapping machine, Fig. 10 shows the 
tapping carriage and Fig. 11 shows the d 

ls of the clutch mechanism. Referring 
Fig. 10, which shows side and end views 


the tapping ( TTiIaLe, the tracks AB 


1 ] 
| ( l I ip yt 
, 
\\ l é ng JUICK 
' , , 
t | | \\ pp 
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A l 
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8 TAPPING AND FINAL TESTING DEPARTMENT 
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i shaft in the lower table. This shaft at 
the operating end has a ratchet J and lever 
J, so that the tabl and affixed boiler can 


be forced against the tap. The upper table 











is provided with an indexing pin and the q) 
lower table with four indexing holes as 4 
spaced 90 degrees apart af 
In tapping these boilers which have one E “a 
hole on the side, two on the top and on ! 
on the bottom, it has been found that a ee 
reversing machine wastes considerabl + c- if 
time, therefore the operation is as_ fol . 2 am =D D 
lows : 





\ boiler is mounted in place, a tap is 





run in one hole in the top; when = 1t 


reaches the proper depth the tapping ma - 
chine is tripped and a second tap is put 
in the second hole; when this reaches 
correct depth the tapping machine is 
tripped, the carriage 1s indexed 00 de 
grees and a tap is run into the side hole ‘ 
z G G 


While this tap is running into the hole, 


the operator, with a cranked tap wrench, 





removes the two taps from the end. The 
letter Y in the line-cut shows the position 
or the t ip 








lig. g shows the tapping machine. The 


head C, which carries the tap-driving and 




















trip mechanism £:, is accurately balanced ( Te 
so as to be readily raised or lowered by | : 2 
the operator to suit the various diameters 4) 

of boilers on the tapping stand. This i 

iccurate balance is obtained in a _ very 

simple manner, the counterweight D  be- i—a—> 


ing cast hollow, the correct weight to 


balanes is obtained by filling it with 
° . Fit 10. THE TAPPING CARRIAGE 
the required number of punchings 
































Section on Line A-B 








showing Arrangement 





of Slides and Guides, 
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FIG. 9 THE TAPPING MACHINE 
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perry , s been described 5 
ming es that a repetition is not nec 
ry her e John Wo Manu tact 
ing ( mp ~ mpl installat 
with two complete generating plants for 
; re ne f etvlene. The se it 
: tor welding he t wih this 1s 
on Line A-B ordered ( s ' 
ipply t u 
\I ' 
er . ' f ’ ik weld n 1 
~ >» te , 3 . nlai ¢¢ 
; wel \ i vhicl 
CZ ee gone 
large teel 
Cl ip \ 
; 
; 
{) 1) { I I I 
n ele led ap t 


The trip mechanism is shown in detail to have anv defect rrected. Defects , 
in Pig. 11 The spindle Is running the seams are cor! d by gas welding int nes f the heat 
continuously On the en t it as the So far onlv the « tric welded shells rh . ' ne-wre 1 tect mis 
loosely mounted tap holder D, which is have been referred to, but as I wish to. show a crn talline fractus nd. while 
prevented from dropping off by the two , mpare them wit riveted and oxy — = weld is incre 
pins Ef, which run in the two half- acetylene welded shells, | will state briefly <0 p f the test pieces fail 
round grooves show1 the methods by which these two varieti part } tensile strenet!l 


Mounted in the lug G is ( fi of shell are produced he sheets for the f tl veld is good, but it d t 


which is actuated in o1 t by the lever 
Mounted in the tap driver PD is the pawl 
/, pivoted on / capable f « re Elasti 


ment with the ratchet forme n tl , “rig Per Sq.it Per Sq.l Per I 


spindle \ small tlat spring VV keeps tl 


pawl J in engagement with 1. and whet 2 66 0.084 | 0.223 13,230 15,520 Pla 
a 2 s of , , ~ 3 =-.S2 0.100 0.282 7.450 6.210 3S Riveted and b 
it 1s thus envraeec Like spindle airives ( ? 30 0 OSS 0 19 15.800 9 640 j “a0 CG ‘ ‘. i 
tap holder. lyiit with tl pin fo an the 1) ¢ 1.923 0.081 0. 1o6 t 0 0.130 if ty 

10) i .922 0. 0S0 0 154 17 670 64.4 6 { { 


sition shown, the pawl is tilted 
until it strikes tl end of the reces 
P1lG. 13 PESTS OF RIVETED, RIVETED AND BRAZED. GAS WELDED AND ELI rR 


This lifts the pawl out of engagement WELDED SEAMS 











\ the rat tl spindl 
S ps the tap drive 1) | . ¢ e 
driver the pm H/ is drawn back and tl riveted shells are pu In the Wat at tan l ator test 
spring VW throws the paw! nit engage both ends, but tw ur ( I th iltipl ( l s) 
ment with the spindle ratchet rom tl punch beng necessary rivets used invariably p part 
tapping machines the boilers eX the are inch m diameter and 34-inch pitel Comparing t t I 
testing tanks, show in Fig. & to. the [he sheets are then rolled to cylindri method a ing 1 longit 
right, which are so placed that the tanks Shape, riveted and the the seam 1 scams, taking the electric weld I the 
can be lifted direct from the tapping cat brazed [his takes about five minutes’, weld would = b rout 7.5 al 
riage into them Here they are tested t time and 1 pt nd t brass at 13 riveted nd ri i aL bt | ean 
175 pounds for tl standard and 200 ecnts a pound about 10 lig 2 Ws tvpical test 
pounds for the extra heavy, \fter pass The subsequent perations on these t] curring be ! 
ing inspection and test the boilers either betlers are practically the same as those | fiyen f the hi 
20 to stock or back to the boiler shop on the electri welded ones Phe OX\ lig 12 ] Vs 1 series it test vIVINne 
bout rage lhe plain riveted 
ind riveted seams both tail 
. ee t the rivet gas weld fail 
5 eu , 
r ez partly it the weld | then the tracture 
i 3 ran at g he electric welds failed 
beyond the part heated by the electrodes 
Fron ¢ . re l ublished by 1 
Bureau of Statistics, diamonds show 
marked talline off in the imports of 1908, 
ELASTIC LIMIT 44560 LBS. PER SQ 'N. _ saci iii, iailical “é af 
‘ LIN ‘ Ml Ny i {i al css 





BREAKING STRAIN 54120 LBS. PER SQ_ IN. 
ELONGATION 14% IN B INCHES. S4 500,000 11 OS avainst more than $1 I, 
ELONGATION 384% IN 2 INCHES. | 000,000 in 1907, and diamonds cut but not 


y 








set, $9,000,000 against $24,000,000 1n tl 


FIG. 12. TYPICAL ELECTRIC-WELDED TEST BAR imnmediate preceding veat 
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Sectional Blanking and Shaving Dies 


The Sheet Steel Parts Used in the Burroughs Adding Machine Are 
Blanked Out and Finished by Press Tools of Unusual Construction 


EDITORIAL CORRESPONDENCE 





In the mechanism of the Burroughs SHAVING TOOLS FOR AN IRREGULAR ARM of the leading dimensions have been re- 
of tained. The piece has to be shaved along 
be In Fig. 1 a typical set of tools is repre- the irregular ends A and B and on.the 


adding machine there are a number 
sheet-metal members which have to 
finished very accurately at certain points sented, the upper and lower members be- sloping projection C. The hole at the end 
and for such parts after they are blanked, img alined, sub-press fashion, with posts and the smaller hole at the right are 
shaving dies are used which insure the at either side. The blank to be shaved and _ pierced with the same tools. The punch 
bringing of every important portion of the pierced is shown in Fig. 2, on which draw- and die are built up in the manner il- 
piece to the exact form and dimension ré ing for the sake of clearness, only a few  lustrated in Fig. 1. The die block of ma- 

chine steel is milled out to receive the 


three rectangular dies A,B and C for 





finishing the edges marked with corres- 
ponding reference letters in Fig. 1 It 
Iso is fitted with the two piercing dies 
whose punches are plainly shown inserted 
in the punch holder plat at the left of 
the die. The shaving punches are identified 


in the half-tone by the same letters (4, B. 





() as are used for the inserted dies 
hese punches are inserted solidly in the 





main block and to prevent any possibility 
of their springing outward while operat 
ing upon the blank, their backs are ex 
tended somewhat beyond the cutting faces 
and thus enter well into the dies befor« 
commencing to shear the material lr] 
extensions thus formed by the noncutting 
faces of the punches fit nicely against th 
noncutting faces of the dies, and in this 
way the punches are so well supported 
that there is no opportunity for them to 




















t spring away from the work. The cut taken 
is a light one; the blank is well located 
HAVING PUNCH AND DIE by the nest formed by a series of plates 
quires ( di ire bul sha 
only edge t the work as cannot | - i 
ished with ficient curacy it é F 
lanl dic that instead of shavit 7 . 
1! ll case the ent cont ot the )] k ye . . . 
t! \ 1 ] S t iv ot ani ; ¥ 
| projection, the end of ak ; 
whi ist take a beari t that poin 3 
I 1 ) p ing whi 
a ad : : 
| ratel in ‘ Whe . 
In tl f certain e@ ‘ 
\ l porated in rechanism tl ss [oo s 
é ) v oft vork 1s finished | 0 oe \ 
me yloved Ss { 1 
—P ilts \l certain p 1 * ’ [ 
) \\ he rect l tl - : LU ¥ 
| f prime imp ! : a “ 
the y is blanked out 
with the shaving op 
S t pr l Ss constr 
1d used at the shops of the Burroug! oi a 
Adding Machine Company, Detroit, Mich rite 
igan, are illustrated in the accompanyin 


engt vings FIG. 2 WORK SHAVED BY THE PRESS TOOLS SHOWN IN FIG. I 
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attached to the face of the die, and after 








the shaving operation the piece is exactly r sv ' 7. I ie a 7 i 
S what is called for by the drawing r” % antalee 
The right-hand portion of the die-block po ; xt 
face will be seen to be slightly lower than i. = = :‘ mea rGRG 73 
the remainder of the surface Chis de ¥ ~ ‘ bile f a2 y,, | 
pression accommodates a slight offset at qs ‘\ - 4 
the narrow end of the piece, Fig. 2, which : 3 .< ro Wy I 
offset is made‘in an operation preceding > ’ , 
the shaving of the edges at 4,B and ( 3\3 " 
[he method of locating the stripper 
e- . : =e 
springs by means of annular channels will 
ig } Mot} dl won xaminineg he faces oft { 
a ve notices 4 1 eXamining th la I 2.742 ° 
; the puncl lock and the stripper plat ‘ . 
‘ show t the front of the di Bot 
“e ; ‘ ~ 
h punch and die members it will b 
served are so constructed as to be easily / 
placed in the press . 3 
. Usinc Two or More Sets or Toots . eG « ; ' ; bee 
I é ; : \ 
\ large number of press tools of th 2 & = ' <a - 
type just described are used at the But ae 
5 roughs factory, these differing in detail 
1 to adapt them to the particular piece of 1 
f work they are to handle. Where a blank 3 
I requires to be passed through two sets of 
shaving dies it is customary to reverse 
the piece at each operation; thus it is 
blanked from one side, turned over and 
shaved the other side up and then turned 
again for the second shaving operation i i Po: : : =a ,; “A i4 
Every precaution is taken to insure th ; | Bae: ee pee 
best possi le results in the finished piec ; ee not oe 
and this is well illustrated by the practice 
of reversing the work as de scribed. shav directly Opposite tl point to be sheare d nd rec gular openings in the lan 
ing the edge first from one side and then off; the shaving tools then being mad shaped end D f the sheet-metal piece 


from the other, to obtain a clean, square with an extra punch and die section to r (KNOW! the type sector) shown in 




















surface. move the superfluous metal at the sam Fig. 4. It also shaves that section of th 
Where a cut to be made in a shaving die “me that the important surface opposite edge ind d i’, Fig. 4. The piece is 
is of such a nature as to be likely to de is being operated upon. In this way the blanked t and perforated, then shaved 
: +] } ; , i 
flect the blank operated upon, as in shear pressure sidewise against the blank is bal in a second operation die which 1s simuilat 
ing out a notch or shaving off a projection anced and correct results assured in constructi to the one in Fig. 3, then 
at on 1 7 sl ler springing the econd or ving p tion 1 
at one side of a slender arm, springing . t | 
, ' , SHAVING Dre FoR A NoTCHED MEMBER eae - “a hich il 
awav of the work is sometimes guarded performed e die, Fig whi ike 
wainst by blanking out the piece origin \ built-up shaving die is illustrated in he first sl ng die, rem vy a few 
ly with an extra projection on the sid Fig. 3 for finishir tions of the not st nd t the point referred t rh 
— — — > . 
500 
- C - 
. ~~ aT 
- ous ty 
J 
ae 
4 12 re \ a 
a <j 
a de 
; ) 
re Nf clas Ol 
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i ~~ t 
500 fr _ 
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SHAVING DIE FOR “TYPE SECTOR” 
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dies are made opposite hand so that the 


piece is shaved from one side in the first 
from the other 


shaving die and finished 


side in the die shown. 

Like all of the Burroughs drawings, the 
blueprints showing the work and the dies 
have every conceivable dimension that 
can possibly be of service in the shop and 
tool room; however, to prevent confusion 
in the reduced scale engravings herewith 


many of the dimensions are left off as in 


AMERICAN MACHINIST 


shows the method used in grinding the 
blocks to the correct size and degree of 
taper 

[he piece is placed as represented, on 


two plugs with heads or disks of different 
located 
line in a horizontal plane; 


diameters and with their center 
these diameters 
and the center distance being determined 
by calculation so one of the 


the work disks, 


when the piece is passed under the sur- 


with 


that 


edges of resting on the 
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When Die is large grind this — J 
surface t ee Se LloLs. 
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D ue 2 = re r rst id ‘6 Die 
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20 sh Hid, Screws 
One M.S,-P.H. & G, 
FIG. 10. SHAVING DIES FOR GI A) 
the Casc of lig 2 already reterred to t f e-grind vheel ‘ \ 1] ught t 
will be seen that the die is composed of he exact tape 
half dozen tapering sections D D D, Fig : — . 
’ s “iti i 
3, and sections E / which are inserted in, - P 
recesses formed in a machine-steel body : 
nk il S r pening conv 
1] ~ t 
and held by fillister-head screws Bit 
: ; - = sur ents ¢ } 
tapered sections /) are notched trom one 
- } ( es ys t pposite sia 
edge so that the other side if the shav 
‘ . ’ »] Ke y it the necess 
ing cut is taken on the straight edge ot rt an 
*1 - +} | ec | sions t ft ends 
the adjoining section \ detail. to larger NICK 
a . : — a aa ¢ ’ 
scale, of one ot these wedge-sl aped mem ne \ ( Lue Cit 
bers is given in Fig. 5, and this als include tail 


Ol 

Pressep Toots For A TooTHED SEGMENT 

The adding-machine part in lig. 6 is 
a sheet-steel piece having along one edge 
a series otf gear teeth, the exact torm of 
which is shown more clearly in the detail 
sketch included in the same engraving 
[hese teeth must be of correct contour, 


accurately spaced, and correctly located 


relatively to the other 


of the 


Important sections 


piece The segment is pierced at 


die, big 7, a shight 


/ 


G and blanked in the 
teeth 
with the 
stroke of 


oblong open 


amount of metal being left along the 
removal 
big. & At the 


the 


and at othe for 


tools, 


whi h 


points 
shaving 
pierces 


(the die for which is in 


serted at //, Fig. 7), a notch is cut in 
the edger of the sheet stock over di pen 
ing /, Fig. 7, which notch locates the ma 
terial in the rrect position against gage 
/ when fed forward: for the blank to be 
ut ut tt next stroke of the press 
The die 1s provided with 12 sections K A 
for blanki teeth outlines, and three 
ther sect f mpleting the outlin 
of the blank Similar construction is 
ck pted 1 the cast 1 the shaving ce 
shown in t drawing, Fig. & the latter 
engraving l illustrating the punch 
which is made in sections placed end to 
end as at LLL in block VM These punch 
sections it 1 \ iy tated, ir¢ made a 
littl longer t | necessar | itter 
hardening e grout ff on the ends 
until the ex widt tf tooth sp I 
I ned I ( int l his truction 
prevents ippre table erro} 1! ( 
punch whi might be causes efor 
tion 1 rdening wert e pu mad 
in rie f in section C] 
ts Té 
‘ | ? t ~ 
— f ‘ P 
wi ’ l 
1 tii ( i 
| < t k t , 
] ’ 
; t thre 
, > | 
A f4 ¢ tool o & 
Is ] hers showr 
‘ ratings 
4 w I 
, , 
~ ~ ~ T T \ 
\s 
wing y & 
i V« ‘ 
~ T st nw ~ 
; hott As the w K 
‘ +] ¢ < , ted 








from falling back by a which is 


1 spring, 
shown at P in the sectional view at the 


upper corner of the die plan 


Ihe work is located on the punch J 


by pins OR, which enter the oblong slot, 
d the small hole pierced in the blank in 
DI > DC! tion 
| vill be noticed that in addition t 
row f tooth sections N in the dik 
ere e two ot blocks S T for shav 
go t eC! nd tf back of t work 
t te end of the work is not shaved 
the die left open, as shown, to clear 
Dp f the work indicated by 
t li in the drawing 
S FO SMALL GEAI 
) il] 1 14 | O¢ ( \\ 
re k 0.08. 
} v* ] to be p xluced ve 
ratel nd after blanking, it d 
ne \\ different ope tions () et f 
1 tools is vn in lig ) Lh 
1 st icl S sscl bled ha bl ] i 
hed to the subpress plunger, consists 
f sections eround to an included 
nele t 30 ce ees, and inclosed n split 
ring B. which has a beveled exterio1 
ting the conical surface of the chambe1 


The bottom of the sea 
indicated at D, 1s 


and the 


in die block ( 
block, as 


dished slightly (0.0025 inch) ring 


is slightly larger in the bore at th 
bottom than at the top, so that as the 
ctions 4 4 are drawn into place against 
eir seat their inner ends drop slightly 
nd so give the slight amount of cleat 
ince required at the cutting edg Phe 
plit ring B is fitted the outset t \ 
ely against the bottom of its seat 1 
block nd after the die sections .1 
een ground on the face sufficiently 
to change the size of the gear at pitcl 
ne, the er slight enlargement thus 
ised in the di ectified by naing 
ff t botton f the clamping ring / 
us ¢ ling it to | drawn dow f 
thi set e die sections up 
ut int necessary to retain 1 
pitch diameter of the work 
ihe pt Ee whi s carried by tl 
ypre bas all pin in its tac 
i ent hole drilled in the blank 
t ectly for the shav- 
peratior 
F. A. S 
) ( 1 JOS s I ildi 2 
i P (7; Cintac Cay 
ilt 735.271 ( t A nN 27 
7 y 
( f t I 1} JO7 
‘ ‘ 1 bw \ ’ 1 el 
e ai 
Or t s built in tl 
ed St 66,751 were freight t 
( 1206 freight for ex 
566 p eng rc for do 
e and 71 passenger for ex 
4 la built 8593 freight cars for 
mest rvice, 5 freight for export, 
7 enger cars for domestic ser 
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Fixture for Milling Squares and 


Hexagoas on the Ends of 
Shafts 


ATKINSON 


illing hexagons and squares on 
ting fts, vi ws, bolt heads, 
the John Steptoe Shaper Company, 
innati, Ohno, es the fixture shown 
ind] nd index plate 4 is a 
I i 
base B which is gray iron also 
( k 1s t sual there b 
ae } nie hae 0 


190). 


Pe Frury 25, 


facilitate 
shafts or 


table to 
long 


the 
chucking or removing 
screws having a collar back of the square 

As will be noticed upon examination of 
the fix 


of 30 degrees to 


the casting forming the body of 


ture. the sides are finished and two 


formed in the surface at D 


grooves are 


to receive locating tongues which permit 


the fixture to be turned over on its side 


and set with the spindle parallel with the 


or milling collar 


milling-machine table 


screws r a similar nature, 
obvious from thi 
at D, that 


may 


seen 


the fixture when placed on its side, 


be set either with its spindle extending 
longitudinally over, or crosswise of the 


milling-machine table We found the 


have 











FIN RE |! MILLING SQ ARES AND 
( ( Ine Xx p t< Ss ( hol 
g ' k and im 
15-degree locking bolt Four of 
les ( yO degrees nd six O60 
S apart Vite uming the holes 
ocking bolt they were tapped th 
nder of the way through to admit 


of which there 


flush 


ind-head capscrew ( 


] ] enough to come 


k of the index plate and six 


‘ , 
illing hexagon the short screws 
ix holes marked “6” to pre 
chips getting nd th 1 screws 
ut in four holes irke {’ to pre 
the locking bolt getting in and spo1 
, 
hnexagol 
Milling square the opposite course 1S 


issible 


exing the 


imp 








HEXAGONS ON THE 


ENDS OF SHAFTS 


xture to be a time saver as well as a 


mistake preventer. 

While the slide rule has only become 
universally used for calculating purposes 
during comparatively recent years, it is 
interesting to note from comment on the 
| Ver 


subject made in the Ze 
messungswesen that it was invented nearly 


[S¢ hy ft fu? 


300 vears ago It is recorded that Gunter 
shortly after bringing out the trizgonome 


tric logarithm tables in 1620 placed loga 


imic scales on wooden rules, and used 


pair of dividers to add or subtract the 


logarithms In 1627 these logarithmic 
scales were drawn by Wingate on two sep 
sliding against each 
the 


1057, or 


arate wooden rules, 


other, and thus obviating necessity 


of the dividers, and in cver 250 
years ago, Partridge brought out the slide 
rule, which more or less, similar to 


the 


was, 


slide rule in its present form 
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ixtures Used in Machining Miller Parts 


These Milling Machine Tools Handle Two Parts Which Are 
Cast in One Piece and Cut Apart After They Are Machined 





B Y 


The fixtures herein described, although 
embodying no strikingly new features are 
of interest by reason of the “two-in-one” 
principle, and also, as showing how col- 
laboration between the machine and tool- 
designing departments promotes economy. 

The first example, Fig. 1, is the “guide 
for knee,” a detail of the Cincinnati High 
Power millers. It forms part of the col- 
umn bearing of the knee and has to be in 
terchangeable so that guides taken from 
stock will fit any knee. 

There are four sizes of machine on 
which this guide is used, but only two 


A. J. 


the No. 5 guide and Nos. 1 and 3 the cor 
rect distance for the No. 4 guide. The 
cutters are all so checked into each other 
that they may be set both for roughing 
and finishing cuts A similar gang is 
used for the two smaller sizes of guide. 


MILLING FIxtTuRE FOR First AND SECOND 
OPERATIONS 

The milling fixture for the first and sec 

ond operations for which the above gang 

is used, is shown in Fig. 4. It consists of 

a main casting, four clamps and six mov- 

able supporting points, of which the four 








B A K E R*#* 


the under side of the work. Thus sup- 
ported at ten points there is but little op- 
portunity for the work to chatter under 
the cut which is taken on a No. 4 Cin- 
cinnati High Power machine as shown in 
Fig. 5 at a feed of 67g inches per minute. 
FINISHING OPERATIONS 

After the roughing cut has been taken 
over the batch of guides the gang is reset 
to finish the tongues and flat surface but 
not the angular faces, which are reserved 
for the fourth operation. At first sight 
it would seem the simpler plan to finish 
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sets of milling fixtures are required for 
their production, the guides having been 
so designed that one set together with its 
gang can be used for the two larger sizes, 
and the other set with its gang looks after 
the two smaller sizes 

Fig. 2 shows the way in which the 


+} 


guides are cast. Two are joined together, 


flank to flank, with a 3/16-inch space b 
tween for the separating saw cut; they 
are also provided with four lugs which art 
partially cut off at the first milling opera 
: 4] 


nates 
tnerevy 


t th 


tion and entirely so at the third, 
while providing adequate clamping points, 
adding nothing to the time required for 
milling. 

The milling gang, 
two angular cutters, two side and _ fac 
mills and three interlocking cutters 
these three cutters the combination o 


Nos I and 2 g@1Ves the correct distance f 


*In charge jig- and tool-designing depart 
ment, Cincinnati Milling Machine Company 


THE GUIDE TO BE MILLED AND THE CUTTERS 


central ones are for support only, those 
at each end being for support and location. 
There are four locating points on which 
the lugs previously referred to, rest; of 
these, the three screws 4 are fixed and the 
Immediately over 


7 he 


work casting resting on these points is slid 
] 


screw B is movable 


these points are the four clamps 


up to the end stop C which has two po 


sitions to allow for the different lengths 
of guide [he two support points D are 
then moved up, these being actuated by 
he beveled-end rods which are in turn 
oved forward by the screws projecting 
from the front of the fixture The upper 
end of these support points is beveled off 
pproximatcel t in the 
work, and into \v p ing saw 
cut is mad ts 1 e, 
ting 1 ] I ) work with 
the fixture | ] S vy tightened 
! thi f central sup 


port pins moved up until 


the whole of the guide at this stage, but 
on account of the relatively large diam- 
eter of the angular mill any reasonable 
feed would give such des p feed marks that 
as much time would be lost in the scrap- 
ing as would be gained in the milling. 
required would 
-all for much greater care, and conse- 


ttinge and grinding 


of the cutters both as to space and angle. 
As it 1S, the Setting ofl the cutters in- 
volves only the retention of the dimen- 
n i The feed in this case is 
1m 1 mil t 
Oruer GuipE MILLING FIXTURES 
[he third operation for which the fix- 
re show l i 0 1 sed consists of 


ig. I, and sawing apart 
lhe body of the fixture 
t each guide, 
with a space between each pair through 


the saw may pass wo grooves 








s04 

( nilled in that face of the fixture on 
whi the work rests one of these 
re locates the tong strip, the other 
I le Lm width lhe gang which 
contains the two angular cutters used in 
ie firs peration together with two plain 
cutters | )-1 saw 1s shown 1n 
big 7 

In Fig. 8 is shown xture for the 
last operation, a simple bracket with lo 
cating slot and clamps, it calls for no com- 
lent \ standard end mill is used with 
a table feed of 20 inches per minute 
\IACHINING A GIB 


The second example is a gib used on 
one of the Cincinnati millers. It is shown 
in Fig. 9. Varying in length, depth and 


but retaining the angles, this 


gib is used on the saddles and knees of 
all the this 


thickness, 


machines manufactured by 


concern. It will be obvious that a large 
number of these are required per annum, 
and equally obvious that the problem of 
holding such long and slender pieces in 


such ways that rapid and accurate milling 


may be done on them presents its difficul 


ties 


Until recently these gibs were both cast 
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MILLING A GUIDE ¢ 


of the triangles forming the upper half of 


the gib was kept the same. This meant 





and milled singly, but greater output ren- that in the case of the smaller gib more 
dered it necessary to improve on existing metal was wasted in the separating pro- 
methods lo effect this improvement the cess than was absolutely necessary, but 
gibs were all cast as Fig. 10 shows; that counterbalancing this was the fact that one 
is, two together, flank to flank, but in set of tools could then be used for the 
place of a constant space between the entire line cf gibs 
flanks, the dimension from apex to apex Ihe double-gib casting was provided 
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\STING WITH GANG CUTTERS 
with lugs so spaced that they came oppo- 
site the jaws of the pneumatic vise de- 


scribed in the AMERICAN MACHINIST, at 


page 872, Vol. 30, Part 2. 
How THE Grip 1s MILLED 
In this vise, then, the first roughing 


the ganz 
lat side, 


operation is performed, using 


shown 1n Fig. 11, which mills the 
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the edges, and partially separates the two 
gibs, at a feed of 6 inches per minute 


After this process the 3-inch holes are 


drilled and tapped, there being two 
three such holes in each gib, according 
to its length [he holes are pitched 


equally and at the same distance from the 
apex of the triangle; a multiple-spindle 


drill is used 


By means of these holes the gibs are 
attached to the fixtures, shown in Fig. 12 
of which two are provided. The screws 
Al are smaller than the holes in the fix 


ture in which they work, and the threaded 
portion is 0.010 inch smaller than standard 
in order that the screws may be easily and 
quickly inserted in the gibs. 

the workman 


In operation fastens a 
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double-gib casting to the fixture by means f ee ee ee ey ee % 
° ° e . : rem _ 223 — - « 6 
of the screws. The face machined in the “ 
. ; : Le - nm = -—13%4"- —-— 
first operation rests on the fixture which : 
: / : ‘ ee FIG, 10 
is held in the pneumatic vise. The gang 
used is shown in Fig. 13, and consists of HE GIB CASTING AND MILLING ¢ ERS 
three angular cutters, of which the two 
outer mill the remaining side of the gib first. The wide sheet-iron wings extend- chine to maintain an almost constant cut, 
while the central mill, cutting into the ing from both sides of the fixture are to” giving it as a work producer great effi 
groove made at the first operation, separ receive the chips and prevent them from ciency 
ates the two gibs falling upon the gripping surface of the For finish milling the broad face of the 
During the progress of this cut, which vise jaws. This enables the workman to gib the fixture shown at Fig. 14 is used. 
is fed at the rate of 6 inches per minute, remove one and insert another fixture Mounted upon the table of a vertical mill- 
the workman is attaching another casting without any of that loss of time usually img machine is the base plate 4 [his 
to the second fixture which upon the com- consumed in clearing away chips and dust, plate has at one end an angular block, 
pletion of the cut takes the place of the and as a result it ssible for the ma- at the other an eccentric clamp with an 
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GIB-MILLING FIXTURE AND CUTTERS 
inclined locking face. This clamp forces fixture are inclined to guide the chips 


the “loading fixture” B (there are two of 
these) down onto the base and up against 
the under side of the angular block, so 
securing it quickly and firmly in place. 
The loading with 


screws similar to those used in the fixture 


fixture is provided 
before described, but only one gib at a 
time is operated on. The screws pull the 
gib down to its angular seat and so in 
that the shall be milled 


parallel with the lower. The sides of the 


sure upper face 


clear of the locating surface on the base 
which requires no cleaning on the part 
of the operator. This is of considerable 
importance in this case as on account of 
the high feed used (20 inches per minute) 
the operator is fully occupied removing 
and inserting the gibs. 

It is, of course, the aim of this fixture to 
keep the machine almost continuously cut- 
ting, and any time spent in cleaning off chips 


would militate largely against its success. 
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Catalogs in the Technical School 


> 


By Joun B. PEDDLE” 


I have sometimes wondered whether 
manufacturers, generally, realized the ad- 
to of having their 
catalogs on file in the technical schools 


know 


vantage themselves 


appreciate the 
in 


Some few firms | 
value of the advertising they 


this manner, for my department is in regu- 


receive 


lar receipt of their catalogs and circulars, 
which are sent without solicitation; and I 
believe that the results, although they may 
not be immediately apparent, will, in the 
long run, richly repay the slight trouble 
and expense to sending such material 

I, myself, use many of the catalogs as 
illustrations 
work, and I find that they frequently con- 
tain valuable data which it is difficult to 
By consulting the catalogs 


of good design in my class 


find elsewhere. 
for these and other purposes the students 
(potential engineers) become familiar with 
the material to be had in the market and 
with the names of the firms supplying it 
Moreover, the fact that I keep such trade 
in the school, 


literature on file is known 


and I have frequent applications from 
other departments for the names of firms 
supplying material or apparatus of which 
they may be in need. 

welcome and 


circulars 


I personally will gladly 


acknowledge any catalogs or 
which have any bearing on my work (ma 
chine design), or on engineering work in 


general, such as machine tools, transmis 


sion devices (shafting, gearing, pulleys, 
belts, clutches, etc.), hoists and cranes, 
steam engines, gas, electric and water 


motors, materials of construction, etc. 


*Rose 


Ind. 


Polytechnic Institute, Terre Haute, 
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Interchangeable Involute Gear-Tooth Systems 


Discussion Favorable to the Establishing of a Recognized Standard 
for Interchangeable Involute Teeth by the Mechanical Engineers 





BY MEMBERS OF THE A.S.M.E. AND OTHERS 


AsstTrRAct OF Paper By R. E. FLANDERS 
his paper gives diagrams showing the 


effect of varying the pressure angle and 


addendum on the various practical quali 
ies of gearing, such as interference, num 
ber of teeth in continuous action, side 
pressure on bearings, strength, efhciency, 
durability, smoothness of action, perma 
nency of form, etc. After comparing typi 
cal examples of interchangeable-gear sys 


tems in these particulars, the author con 


cludes that a new standard for heavy, 


slow-speed gearing is advisable. 


Mee Driver 


_ 
MS_ es 


a iia. ‘ 


FIG. I 


rWELVE-TOOTH PINIONS, B & S. INTERCHANGE 


By Wiutrrep Lewis 


I think Mr ‘landers has presented a 


} 


the conditions governing the intelligent 


from a 12-toothed pinion to a rack. It 


ippears from this that the so-called stand 


ird 14/4-degree system is really no system 


of trimming process from the errors of 


\bout 30 years ago when I first 


study the subject, the onlv svstem of 


gearing that stood in much favor with 


machine-tool build 1 


which the describing circle was made one 


*Abstract from the Journal of the A. S.M.E 


thus giving it radial 


I was called upon to investigate 


approx mated 
by circular ares came to the con 
clusion that the 
could not be approximated by circular arcs 
near enough } 
scheme whereby 


gearing produced was still noisy, and this 


- improvement 
very illuminating and complete analysis of ~' 


use of interchangeable involute gearing 
were actually 


oll et oat Cg Rae eee + ntinued to use cylindrical gearing mad 
at all, Dt rather an € Nution D a sort : 
shape, but the 


as turned to the 


ers was the cvcloidal in 


ones here described as standard, hav 


recommended 


quits I deer Neither ot t ‘ 


hed the requirements of an interchange 


able system, and with some hesitation | 
a nl ri i a 20-degre¢ Systel whi 
was adopted by William Sellers & ( 
and has worked to their satisfaction ever 
since [ did not at that time have quite 
the courage of my convictions that the 
obliquity should be 22 degrees or on 
fourth of a right angl Possibly, how 


ver, the bliquity Tt 20 degrees may still 





be justiied, by reducing the addendum 
from a value of one to some fraction 
thereof, but I would not undertake at 
this e to say which ot the two methods 
| would prefer 


[ brought up the same question nin¢ 
vears ago before the Engineers’ Club of 


Philadelphia, and said at that time that 


a committee ought to be appointed to in 


vestigate and report on an interchange 
able system of gearing. We have an. in 
e system of screw threads, of 
which everybody knows the advantage, 
nd there is no reason why we should 
not have a standard system of gearing, so 


that any gear of a given pitch will run 


with any other gear of the same pitch 


By Lutruer D. BuRLINGAME 
I can easily believe that my friend, the 
iuthor of this paper, found the solution of 
the interchangeable gear-tooth problem a 
task far greater than he had anticipated 
While many writers appear to reach some 
rather definite conclusions, I believe that 
the usual experience of investigators along 
these lines has been voiced - by Mr. Miller 
in the AMERICAN MACHINIS1 “Tl think 
that it is the experience of most men that 
the more they have studied on the matter 
of tooth-gearing, the more clearly it has 
appeared to them that they would never be 


able to believe anything in regard to it.” 


I take this opportunity to express my ap 
preciation of the able and _ fair-minded 
wav in which Mr. Flanders has dealt with 
so cult sul t ind one that in be 
viewed f many points 

Mir | ders ba is data f 1 
14'4-degree pressure angle entirely on a 
form of tooth which ts a true involute for 
1 tire lengt] As such a tooth is not 

ad rr recommended by anv manufac 
urers, as far as I know, and as what is 
made would give a_ radically different 
showing in the cor parative tables of the 
paper, this ms to be setting up a “straw 
man” to | ver ther than “tackling 
the | thing It can be said in extenua 
tion that t ft used the data at hand: 
that the data in commercial use were not 
ivallable is not surprising, as they have 








x 8 


been derived by manufacturers through 
years of experience and at great expense; 


furthermore, the giving out of such data, 
even were it good policy, most probably 


result in the production ot 


would never 
good gears, much less of interchange 
able gears The experience of the com- 


that 


pany with which I am connected is 
the old saying, “a little knowledge 1s a 
dangerous thing,” is most applicable to 


the science and practice of gearing 


Certain paragraphs deal with the differ 


ence between the theoretical and the com 


mercial tooth of 14'%-degree pressure 
angle. These deal to a greater or lesser 
extent with the question of length of 
contact of the engaging teeth and with 
the question of the number of teeth in 
continuous action lo show the radical 


difference between the results obtained in 
the paper and based on the use of the un 
of tooth with 


inadvertently 


corrected involute form 


14'4-degree pressure angle, 
called by the author the Brown & Sharpe 


results actually obtained 


that 
to 3 Asa 


system, and the 
made by company, | 


matter 


with cutters 
would refer to l‘igs. 1 
of fact there are two for 
half of the Mr 
Flanders’ table referred to above, 1.5 teeth 
his table gives 
the 


teeth driving 


time, or on a basis of 
in continuous action As 
0.08 of a tooth 
real Brown & Sharp« 


of more than 50 per cent 


in continuous action, 
tooth shows a gain 


above the results 


tabulated as the Brown & Sharpe stand 
ard. If all of the statements in para 
graphs and figures above referred to 


should be modified to this extent, they 
would give a real comparison instead of a 
hypothetical one 

The teeth of the gears cut 
& Sharpe cutters are slightly eased off at 
their points so as to come gradually into 


with Brown 


engagement, thus insuring smooth and 
quiet running. Experience has shown 
that such a modification is not only im 
portant but essential, and in any system, 


no matter what the pressure angle and 


hight of addendum, I believe the teeth 
should be so modified When such a 
modification is made it becomes a mere 


academic contention whether the corrected 


part is modified from a true involute or 


understand there are 


for 


something else. | 


methods covered by patents accom 


plishing a rounding and easing off of the 
points of the teeth when they are formed 


by the generating process 


The impression is given by the author 
that there are difficulties in the wav of 
using the generating process which limit 
it and that the devising of a new system 
of gearing will make its use more satis 
factory his seems like a case where, 
as the mountain will not come to Mo 


hammed, Mohammed must go to the 


mountain lo consider the adoption of 
one system tor gears made by the gener 
ating process and another for those mad 
by the use of formed cutters, would be 
like ad pting the metric system for cal 
culations and the English system for the 
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use of the workman, considering each as 


adapted respectively to these particular 


uses 

In the Brown & Sharpe practice, to meet 
their own needs and those of their cus 
cutters 
angles varying from 4 to 28 de- 


a hight of tooth ranging 


tomers, and gears are made with 
pressure 
with 
in both directions far outside of the limits 
Mr 


am everyday matter to produce gears and 


and 


e2Tees, 


discussed in Flanders’ paper. It is 
cutters with such variations, and they can 
with equal facility, as 


the 


be made at least 


compared with standard shapes, by 


Such cutters, as 


and 


cutters 
& Sharpe, 


angle, are 


use of formed 
for 20 


ror 


made by Brown 


degree pressure each 


angle interchangeable 


Mr 


tion to the 


Flanders has given little considera 


question of backlash, in fact 


Driver 


FIG. 3. BROWNE & SHARPE INTERCHANGEABLE 


14/2-DEGREE SYSTEM 
has not mentioned it where he sums up the 


objections to using a greater pressure 


angle and less addendum. In many classes 


of work this becomes an important con- 
sideration and any system tending to in- 
crease backlash is objectionable It is a 


common practice in making special gears 
for printing presses and other places where 


backlash 


CSper tally 


be reduced to a minimum, 


the 


nrust 


where center distance of 


the gears must vary appreciably, to make 


the pressure angle as low as 4 degrees, 


nd to increase the addendum to a greater 


length than standard. In any case, the 
reater the pressure angle the more back- 
sh there will be with a given inaccuracy 
li’ center distance, given variation in 
ettmg the cutter or tool when producing 
the gear, or a given amount of wear on 
the snont 
e are indeed special cases where 
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a greater angle than 14 de- 


grees is sufficiently desirable for various 


pressure 


reasons to offset the objections made. 
The Brown & Sharpe company uses on 
its machine gears with a greater pres- 


sure angle, when the conditions make it 
seem desirable, and they make such gears 
and cutters for customers whenever called 
for. These, however, are invariably made 
with a correction for smooth and quiet 
angle 
theor- 


when the 
hight of tooth 
ctically this would 


The Reinecker generating machine has 


pressure 
that 
required 


running, even 


and are such 


not be 


provision for easing off the points of the 


gears to prevent nois« 
Frank Burgess, of the Boston Gear 
Works, says* regarding the hight of 


tooth, “A long tooth usually gives a bet- 


ter movement than a short stubby one 


IY) 


Driver 


PRESSURE ANGLE, 20-DEGREE DEPTH, 


0.7 PITCH 


FIG. 4. 


With the shorter tooth, the pitch is pro- 


portionately greater for its depth and 
there is a tendency to jump from one to 
the other, especially for a pinion with less 
than 20 teeth, and this tendency results 
in noise. The un- 


doubtedly the result of shocks, jumps and 


noise in gearing is 
vibration caused by teeth coming into and 
going out of action.” 

While the use of shorter teeth or a finer 
pitch would theoretically make some sav- 


ing in time of cutting, we do not find 
such a saving appreciable 
With all our experience at the Brown 


«& Sharpe works, our experts feel that the 


subject of gearing is full of pitfalls, and 


the more experience we have, the less we 


dogmatizing or appearing as 


While all theories should be 


teel like 


authorities 


*AMERICAN MACHINIST, Volume 30, Part 1 


page 935 
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= : - , ; ' sae saleten , ctrenot! 
examined with an open mind, | believe wear of the tooth faces The chief dis- iron 16,009 pounds ultimat ength), 
: , , =e , ’ me ; hil 
that a spirit of conservatism should gov turbing factors are the shop errors in the use a working load of one-! ilf the tabular 
ern their investigation until they are pitch diameters of the gears and in the number Steel (64,000 pounds ultimate 
, 4} ’ ‘ tahular number 
proved by practical experience to be shaft-center distances Such construction strength), use wice the tabular numbet 
correct errors are unavoidable and so must be 
I do not understand that the author tolerated Some factors partially offset GEAR CUTTERS 
suggests an abandonment of the present each other, such as the tension caused b ry , ; ' 
; , , he mit tresses In the casting Ire 
system, but states rather that the “discus the friction of the sliding surfaces of the ; ' 
- : ; : quentiv cause a distortion woen ne weal 
sion points clearly to the wisdom of an tooth after passing the center WET ig — \ ked heel bilan 
- ; : , 1s finished spoked wat r-whnet NADK 
alternative gear tooth standard of shorter weakens the toot! lhe fillet at the root , lat! 
: . ; may be turned pertect round in a lathe 
addendum and increased pressure angle of the tooth strengthens it. Usually the | ' 
+ , , : . sal but after 1 stocking cutter has been 
The fact is that modified forms of teeth, favorable and the adverse factors partially 
“a ; eae . rey eee 1 rho are i: used the points of the teeth are seldom in 
of a sort approved by the author and balance each other, bu e working ) : 
7 : : 1tru ( ( ‘ im between the PORES 
many other forms also, are now used in formula must provide for the unexpetted , _ ll ] ] 
, either bulges t r talls in, depending on 
special cases where they prove to be bet which, as Professor Sweet reminds us, . 7 
7 z . - ’ . the mitt tresses mn the meta 1s 
ter Every manufacturer of gear cutters frequently happens \fter considering . ; ' , 
; . trequent iterial amoun in 1s ) 
knows this to be true, though at the pres and valuing the various factors that affect , , 3 { 
; ; ; ectionabl it alters the pit line and 
ent time, with the large demand for gears the problem, the designer will dec on per 
; { toot acing mn so. injuriously 
in automobile construction, there may be proportions that, in his judgment, will 
. : rects ( TANCS 
an emphasis upon a tooth of a certain give the best general result in practice : 1 ad 
: - : t is he found advantageous to have 
form What this emphasis will be in In the gear work of the C. W. Hunt 
; ee . oe tooth cutters (Fig. 7 vith a wing on 
tuture years 1s uncertain As likely as Company it is assumed that the angle of , aos , , , 
‘ i , cach side whi will trim the length of the 
not another pressure angle and another action is I4 degrees; the whole load ts , , , Wit , 
: : ' ; teeth to the standard siz ith thes 
form of tooth may be insisted upon, Is carried on one tooth; a pinion witl S : ' ; 
. : , ‘ utters a ewear made of metal without a 
it not better to leave these matters to the than 19 teeth should not willingly be used , ’ | 
. . - oy nard scak a “ cut wit it sizing the 
manufacturers of gear cutters and gear t the pinion 1s strong enough its con ‘. : “* 
, 11; ' . DIANKS I the 
cutting machines who are willing to give jugating wheel is also; a table is quicker ( ; ; , 
. ' , : utters for .teet proportioned bv the 
the public what they want rather than at and safer to use than a formula: a tabk , 
: . thove formulas are made for anyone desi 
tempt to formulate a system which the based on fiber stress is preferable to one 
. ; , : Ing el vy Brown & Sharpe. Gould & 
experience of the next few years may vased on the names of materials 
. . , , , ber cit ny th year-« ter mal 
possibly render of little value? Che total leneth ot teeth frequently re 
ferred to, expressed is a percentage t 
] ()y Say 
By D. I. Nispet the circular pitch, is BERLIN SMITH 
; SRET I 
lhe suggestion has been made that a 
| agree fully with the author's con Rankine 0.475 yer . ts ) 
: _ Sir Wm. Fairbairn 0.70 committee be appointed to standard 
clusion that an alternative standard of Brown and Sharpe > ee Pe ee SESE 
tJ | Molesworth 0 66 gear te wit he assumption that there 
involute teeth for leavy, SIOW speed Coleman Sellers 0.65 would be one standard Another has said 
. ' . . $30 ar int 0.55 ; ‘ 
gearing is desirable; varticularly so Hun 5 ; ; 
£ I ; that it is best to leave it to the makers 


for such gearing as rolling-mill pinions, - é . ‘ 
After 10 vears’ use in a wide range of as They Know the needs f their customers: 
where, owing to the limited diameter and . in ennai 4 ld : 
machinery, | believe that for commercial ¢ result of is would be 40, or 50, or 


tremendous shocks, it 1s necessary to us¢ ees es , 
‘ machinery the following proportions for €V&! 100 standards, as we have now It 
few teeth of large pitch, and obtain a o ‘ - . , , 
1 cut teeth are especially suitable ones If WOU Seen WISé » Standardize the teeth, 
comparatively smooth action by making - an - 1 4 , 
: ; they are not ideal proportions the differ- ¢ve" 1f there should have to be several 
the gears either double-helical or of the oe ; , | ! j | 
ence is slight [he face of the tooth is kinds We need to do this almost as 
staggered-tooth type . » : . ] 4 | 
: . involute in form, the anek of action is muci ‘ we needed to standardize the 
Smoothness of action, as understood +] 1] a 
' 1434 degrees, and the length of the tooth ‘S¢rew thread. It would be useful to have 
and defined by builders of the finer classes me Ea et ; : 
‘ is 0.55 of the circular pitch some standard which most people would 


of machinery, is not essential for rolling ' 
- follow, and undoubtedly in this wav a 


mill work; perhaps continuity of actio R 
ll work; perhaps continuity « iction HUNT TOOTH FORMULA standard practice could be established 


would better express the desideratum for Addendum 0.25 of the circular pitch The committe vould nsider tl lifter 

7 ; . :- i rite | ‘ siti Ctrl sit i t ‘ ti ii 
this class of work. All! that is necessary Dedendum 0.25 of the circular pitch , ; 
é . si : Clearance 0.05 of the circular pitch ent conditions Ss tor instance, those met 
is a degree of smoothness of action that as" . eadlis ; 

i ] p46 ” Length of tooth 0. 55 of the circular pitch ' eavy rolling-mill work, and choose 
will not leave traces of “harsh gearing” on 
the finished product. This applies with 

yarticular force to plate mills and sheet Diametral pitch 1 l 14 2 | 24 3 34 i 6 7 s 

i 4 
mills, and in a lesser degree to al types Circular pitch § 142 512.1 11.57 1.25 1.04 0.897 0.785 0.628 0.52410. 449 0.393 
Pounds on the pitch line 2250 LSO00 1500 1100) YOO TOO 600 165 150 75 0) on? 
>» ° ' 
By CHartes WALLACE HUN1 rABLE 1. WORKING LOADS 
’ . , , s G s, OnE IN I 

It should be borne in mind that this . . ea 
paper treats of a system of interchang 
able gears; that is, all of the pinions and lable 1 gives the working strength of different pressut gles adapted to each 
gears of each series having the sani ad a spul tooth having pa! illel tlanks The cast 
dendum This commercial requirement tabular load applied on the pitch line prt col ittee 1s appointed t onsider 
eliminates the consideration of theoret duces a fiber stress at the root of the this matter, | hope tl will take out frac 
cally perfect forms of conjugating teeth tooth of 5000 Ib. per square incl If ap- tions and the angl f obliquity 15 
for special conditions and contines the dis plied at the pitch hi plus lf of 1 grees ! i= degrees Sup 
cussion to what Wilfred Lewis designates addendum then tl ber stress will be ( : erees good 
as the “best compromise between conflict 7100 pounds lf at the extreme end of certan las t gear ind 20 degree 
ing conditions.” the tooth 9200 pounds per square incl good for another class, and 25 degrees 

Perfectly formed teeth are seldom mad rr a safety factor of 3 when the load — g | for ther class, w uld we not 


} ] ’ + ' + ¢ t 


and cannot long be maintained owing to. ts applied to the en vot] Cas have tw rth tandards, under certam 
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them to 


names, so that people could use 
comply with the conditions? 

If we do have a committee on gearing, 
their investigations should go farther than 
shape. It would be 
out all they 


The 


merely determining 
well to instruct them to find 


can about strength of gears as well 
very important, and 
do not 
Many of us go by the Lewis 
the 


rapidly 


strength 1s 


matter of 


it is a thing which we know very 


much about 


formula, by which, it seems to me, 


strength increases too 


required 


with increase in speed. But there are con 


ditions of impact and percussion which 


cause the teeth to vibrate and make them 
break at We do 
what these and 
what the committee should find out. 


high speed not know 


conditions are, that is 


One thing desirable, in interchangeable 


fewer teeth 


gearing, is to be able to use 
in pinions. Someone said that nine 1s 
the lowest number desirable. The Brown 


& Sharpe Manufacturing Company gives 
12 as the least practical number to get 
a theoretically good wheel, and very likely 
that is so. I have used pinions with four, 


for some 15 or 20 without percept- 
ible 
great but the speeds were 


the driver | 


ye ars, 


wear where the pressures were not 


very high, the 


a : 
small pinion being have 


some lathes which have five-tooth pinions 


doing the driving; they are still in use and 


are a perfect success. Of course, it is 
probable that the angular motion is some- 
what irregular with such a small pinion. 
It is often practicable to use a pinion 
with from five to ten teeth, as a driving, 
but 
avoid 
only two, having the pinion as small and 


not as a driven gear. It is well to 


‘strain’ of several gears by using 


gear as large as possible. It is often good 
practice to cut such a pinion in the solid 


shaft. We 


presses, of 1000 tons capacity, where the 


are building some _ heavy 


pinions are more than a foot in diameter, 
the shaft, one at 
A common practice in rolling 


forged integral with 


each end 
mills is to use two helical pinions sep- 


arately keved on, with pitch reversed to 


avoid end thrust and ends abutting ] 


recently built a mill for a foreign gov- 


ernment, with two 16-tooth pinions forged 
shafts 


jecting collars served as 


solid with their where two pro- 


blanks for the 


pinions, and by the simple expedient of 


separating them, left room for a Brown & 


Sharpe cutter to run through, into the 


space between 
By CuHartes H. Locut 
After reading paper, it 


Mr. Flanders’ 


be usel for me to 


would be iseless enter a dis- 


f a universally ac- 


te eth, 


cussion as to the need ( 


cepted standard for gear especially 


for large gears. It is now common prac- 
tice for 4ll users and makers of large 
gears, to correct the teeth for interference, 
either by shortening the addendum or in- 
creasing the angle of obliquity as com- 
pared with the 14'4-degree system, or 
both. This procedure, of course, entails 
additional expense in manufacture, as 
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special cutters and formers must be made 


for each gear. Again, each manufacturer, 
ses the individual user has 


this 


and in many ca 


his own ideas as to how correction 


for interference should be made, and also 
as to the amount 

I wish to express my approval of the 
purpose of Mr Flanders’ paper, namely: 
the appointment of a special committee of 
to recommend an interchange 
also of the 


the society 


1.1 


able gear-tooth standard, and 


action at the last meeting of the society 


whereby a recommendation was made to 


a committee be ap- 
little 


the council that such 


pointed rhe situation is 
short of the 
standard was most aptly charac 
Wilfred Lewis 


bef re 


present 


chaotic, and present “so 


terized by as “no standard 
tan. 
is mountainous, for this problem is prob 


The work this committee 


ably more complex than any other in 
dividual problem in machine design and 
construction that could be presented. The 
difficulty of the problem is also a measure 
of the benefit that 


industry if a 


will come to the ma- 


chine-building standard is 


\ 
\ 
a 
™) 
— J 
} 
} 
i 
' } 
\ , iw; 
-. 
FIG. 5 DIAGRAM SHOWING LONG 


recommended and brought into general 
use. 

It is apparent that there will be a great 
a rational, uni- 


saving in the adoption of 


versal system, as well as an improvement 
in tooth action, the extent of which is en- 
tirely unappreciated by gear users. Only 
the gear- 
and the 
a detriment rather 
In addi- 


a comparatively small part of 
tooth surface is in 
rest of this 


a help to the tooth action. 


actual use, 
surface is 
than 

al 
this detriment, the correction, as 


that 


tion to 


sometimes made produces surfaces 


give an irregular impulse, or series of 
npulses, to the driven gear by the driver. 
Thus the teeth of the driven gear have 
instantaneous accelerations and_ retarda- 
tions and lack a regular motion. This, 
of course, tends to destroy the gears 
rapid] I believe that this condition pre 
vails to a greater or less extent, in all 
involute gears as ordinarily made 


PROPOSED SHOR OOTH STANDARD 


In order to set before the society in- 


formation as to existing gear-tooth 





AND SHORT TEETH WITH THE PITCH LINE IN 
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describe a_ short- 
that I 


Since 


pre ypose to 


20 degree 


systems, | 


toothed, standard began 
to use some three years ago that 


time I have advocated this system for all 


gears heavier than one-diametral pitch, 
and in many cases for gears of finer 
pitches. I now see no reason why this 
svstem is not universally adaptable. It 


the Fellows system as 


fine 


follows closely 


worked out for pitches, except that 
a definite relation to 
This 


pressed by the equation, 


the addendum bears 


the circular pitch relation is ex- 


addendum = 0.25 circular pitch. 


This quantity was derived from experi- 
euce and from a study of the tooth parts 
of the Fellows In the Fellows 
system the addendum varies from 0.264 of 
the circular pitch to 0.226 of the circular 

the common 
shown in the 


system. 


pitch These factors for 


combination pitches are 


foliowing tabulation: 


For 2/24 pitch, addendum 0.255 offcircular pitch- 
For 23[ 3 pitch, addendum 0.2€4fof circularfpitch- 
For 3[{ 4 pitch, addendum 0.240 offcircular pitch - 


COMMON 





For 4{ 5pitch, addendum 0.: ane 
For 5[ 7 pitch, addendum 0.228 of circulanpitch. 
For 7[{ 9 pitch, addendum 0.247 of circulanpitch, 
For 9[10 pitch, addendum 0.254 of circularpitch, 


For 10/12 pitch, addendum 0.264 of circulanpitch, 
For 12[14 pitch, addendum 0.226 of circular pitch, 
For 14{18 pitch, addendum 0.250 of circular pitch 

The factor 0.25 is, therefore, a rough 
mean of the factors shown in the table, 
and is also a‘convenient quantity to use 
in computing gear-tooth parts. This latter 
advantage is especially true as the thick- 
the teeth at the pitch line, added 
pitch diameter, gives the outside 
and this relationship is of con- 


ness of 
to the 
ciameter, 
venience when measuring gears in which 
the pitch diameter and pitch are unknown. 
In many cases the only dimensions re- 
ceived by the gear manufacturer are the 
uutside diameter teeth. 
While this feature should not be an in- 
fluence in determining the length of ad- 


and number of 


convenient 
diametral 


used, it 1s a 
For 


dendum to be 


point to keep in mind 
addendum is found by dividing 


This is a well known 


pitch the 
0.7854 by the pitch 
is in general use 


factor; is equal to 
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in many engineering formulas, and 1s 
easily memorized. 


The tooth parts for circular pitch are 


pitch, instead of 0.3183 
pitch, instead of 0.3683 


0.25 &* cir 
0.30 cll 


Addendum.. 
Dedendum. 
Working 
depth 0.50 X cir. pitch, instead of 0.6366 
Whole depth. .0.55 & cir. pitch, instead of 0.6866 
Clearance 0.05 & cir. pitch, same as now used 


0.7854 l 
Addendum instead of 
y ¥ 
0.9424 1.57 
Dednedum instead of 
P P 
1.5708 2 
Working depth instead of = 
1.7278 2.157 
Whole depth instead of 
P P 
0.157 
Clearance same as now used 
P 


In addition to the length of the 


the other important element of the 


dum 
tooth to be determined is 
While the 


friction with the pressure angle 1s not as 


gcar 


liquity increase in journal 


} 


great as is generally supposed, yet this 


angle should be kept as small as 1s con 


sistent for the purpose intended; that 1s, 


to obtain an interchangeable involute 


system without correcting the tooth out 


lines. In the system which I am describ 
ing, 20 degrees is the angle of obliquity. 
Thus the two essential elements of the 
system are, the addendum equal to 0.25 


of the circular pitch and the _ pressure 


angle of 20 degrees [hese correspond 


very closely with Case 4, as set forth in 
paragraphs 44 and 45 of Mr. 
paper. He characterizes Case 4 as a system 
having an angle of obliquity of 20 degrees 
0.8 

p* 


would 


Flanders’ 


and an addendum hight equal to 


the addendum 


of the circular pitch 


For circular pitch 
equal 0.8 or 0.2513 
That is, 
which I am describing. 

Referring to Mr 
Flanders’ paper, from his tabulation cap 


Case 4 is essentially the system 


paragraph 45 of 


tioned, “Comparison of Selected Examples 
of Involute Gear Tooth Systems,” I have 


transcribed the factors: 


Smallest pinion, in series, to avoid inter- 
ference. . 14 

Maximum number of teeth without correc- 
tion for interference with 12-tooth gear. 36 

Maximum and minimum number of teeth 


in continuous contact j1.38 
(1.18 
Proportion of side pressure on bearing to 
tangential pressure 1.064 
Strength-factor of rack 0.543 
Strength-factor of 12-tooth gear 0.354 
Comparative loss of work from friction 552 
Comparative durability 1.44 


that the smallest pinion in 


the series that can be 


He states 
used and avoid in 
The 
for 


terference is one with 14 teeth low 


est theoretical number of teeth such 


a pinion engaging a rack is 13.4. I believe, 
13 teeth can be used with- 
the 


therefore, in 


however, that 


correction as error is less than 
tooth: 


12-toothed pinion, which is 


out 
one-half a order to 
use a today 
considered a desideratum, the only correc 
tion necessary is for this pinion alone. In 


some practice, street-railway use in par- 
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ticular, 14 18 the SI! allest number of teeth 
which is ever used; 12 and 13 are always 
avoided 

In order to use an uncorrected 12-tootl 
pinion in this instance, without changing 


the addendum, it would be 


1 
thre iT 
I I 


increase 


ders’ formula, to 21 degrees 13 minutes 


If it is necessary to include the 12-tooth 


system, | 
increased 


for the reason which | have indicated 


However, I would strongly recon 


DOVE 


mend for consideration an angle of 20 


degrees and the addendum as given, 


thus consider a 12- and perhaps a 13 
toothed pinion as special [hese would 
then be in the same situation as are 10 


and 11-toothed 
It will be 


standard px 


pinions today. 

argued that the short-tootl 
rmits of a 
While this 
cases, the superiority of 
mstrated by Mri lan 


noted that, 


teeth in contact 


In som 


tact has been dem 


cle rs Hy wever, If should be 


owing to the ised strength of the 


that 


incre; 


tooth has been shortened and has a 


wider angle of obliquity, the pitch may be 
reduced accordingly to give the same num 


ber of teeth, or more, in contact, as are 


the 
usual length of addendum and a pressure 


in contact in similar gears having 
angle of 14% degrees 


As a 


pointed out 


matter of it must be 
that 


gears of the 


interest 


this now in 


system is 
trains in 


knowl 


service to the stand 


use for the subway 


New York, and to the best of my 
edge it is supérior in 
ard-toothed gears 
The involute 
stub-tooth system described by Mr. Litch 
field in his paper on “Spur Gearing on 


that have been dis 


carded special 20-degree 


Heavy Railway Motor Equipment,” is the 


same as this short-tooth 20-degree stand 
ard that I have proposed for considera 
tion. 


The 


author do not 


conclusions arrived at by the 


entirely coincide with my 


experience. The reason is that the form 


of 14%-degree tooth considered is vir 
a short tootl and has 


tually 1 of this angle, 


] | . 
aeductions, 


theore tically, in these 


the advantages of the stub tooth Che 
forms selected by the author for the stand 
ard or 14° degree tooth re those whicl 
he infers are produced by a set of formed 


milling cutters designed to cut an inter 


changeable set of gears As, however, tl 
exact form of these cutters is more or 
less of a trade secret, he has evidently, 
been obliged to make his own deductions 
upon some points, such as the exact modi 
fication for interference and the anele of 
the flank below se line A litth 
variation in these points makes a consid 
erable differen n theoretical efficiency 
The stub tootl illed, which is a 


short tooth of 20 degre¢ s, being very little 


modified for interference, conforms ver\ 


2 
losel the ( | 1 rie tal rd 
ns selected giv he unber of t h 
1 ct 0.08 t I n tl ur I il 
< nce vea©rs hav eg i ] 1K I 
ctl is is this do not run satis 
factorily; they are noilsy And tl is the 
test by which gearing 1 prover r con 
len ed i ‘ ( I mk two pe 
cent. in efficiency being of no imp ice 
\ evel \n imination ot any satis 
cl et ue gy Oo! standard {f l 
will S \ I it I t the ot be il 
( ] l yuit point Chis 
eal the value of nm 1 dinarily 
5 to 1.75, and while the running quali 
ti ire satisfactory the efficiency is lower 


were 0.98 


Chis bet case, it 1s safe issum«e 
that eith form of standard cutters 
ordinarily used is not the one discussed 
by the author, or that gearing, after run 

ing a short time, changes from wear suf 
ficiently to give a longer line of action 
The autl evidently had this condition 


in mind, as his formula for strength as 


sumes that tii stress 18s 


applied at the ex 


treme point of the teeth, notwithstanding 


the fact that accord ng to his first deduc 
tions, this would be impossible. We wil! 
consider the changes necessary to give to 
n the value of general practice 

The design of cutters for an inter 
changeable set is a matter of compromise 


flank as Is 


Strength demands as broad a 


possible for the pinion; efficiency demands 
a short line of action; quiet running re 


The latter being the 


user tests his gears, it 


that it 


receives the most 


consideration \ little compromise would 


obviate even the undercutting of the flank 

lheoretically, in the interchangeable set 
two pinions of 12 teeth should mesh to 
gether Practice does not demand this, 
such a case being extremely raré [his 
combination would give a very low effi 


ciency If this is imperative, as in the 


case of spur-gear differential of the auto 
mi bile, gears of greater ingle art umost 
invariably used. It is safe to say that th 


meshing of two 15- or 16-tooth 


pinions 


would fulfil all practical requirenients, 


, , 
and anyone who has rolled two standard 
pinior f 12 teeth t cether ll tne on 
dition wl thev leave the tt, wil] 
decid t t a practice ll gears € t 
he tely interchange: 
\l experi _ hye | | gel \\ t} 
venerat d ot ~ this exp It 
7 
l would s that the less pr rT In 
gearing of tl tandard f 1 de nds a 
. : 
g t action giving about nm 1.5, and 
t t Ss ree ment 18 met This val 
‘ te lly change most of the 
lagrams giv If t modification for 
t 1 en t] stand 1 7 t ‘ ni? 
t l 2 pl 
’ ot ] eine G4 £4 —_— 
g j 
be 0.0 if this mod ‘ nm ta ah ‘ 
2 teet} rv immat | ’ t. the 
ri on ¢ if \\ K averag i 
‘ 7 | | 7 
gear . ; vy more thar 
that given | +} . 








o*) 
ht 


ra 


In this the term “corrected 


for interference,” used by the author and 


connection 


by other authorities on gearing, is open to 
criticism. As the curve is the 

oretically correct, and after “correction” 1s 
only correct in the sense that it will mesh 
itself 


involute 


with another form which is not in 
theoretically correct, the term “modified” 
more nearly describes the case 


[he writer would emphasize the state 


ment regarding durability. The fact that 
wear, in the case of the stub tooth, is 
distributed ever a much greater surfac 


is a strong point in its favor. This is mors 
of the pinion, where 
The 


worn-out 


marked in the case 
most of the wear usually takes plac« 
of the 


that of an in 


the form 


is practically 


result is, that 


stub tooth 


volute curve 
form of gen 


might 


The “handicap” of “one 
erating process” is not as serious as 
be inferred. As the modification for !n 
terference is very simply taken care of by 
the design of the cutter, it is possible to 
vary this modification automatically, and 
to give the teeth of each diameter of gear 
just the required amount and no more 
One important point not touched by th 
the effect of 
“shop efficiency” 


may lb 


the 


author is what 


termed upon com 
parative running qualities of the standard 
the A shop ef 
ficiency of 100 per cent. 1s possible only 
Ninety 


cent. represents what is probably first-class 


and stub-tooth systems 


under laboratory conditions per 
commercial conditions, and 70 per cent. is 


more common. The running qualities of 
both types of gear would probably be very 
nearly the same under laboratory condi 
tions, but under practical ones the balance: 
is in favor of the stub tooth and increas 


ingly so as the shop efficiency decreases 


By THomas Fawcus 


We 


sufficient in every respect up to 1 P 


Brown & Sharpe system 
For 


large gears we generally use the 20-degre« 


find the 


a depth of 0.55 of the cir 
A layout for 


made 


involute, with 
cular pitch, or about o&8S 
some 5!'2-inch pitch gears recently 
is shown in Fig. 1 

he gear manufacturer is usually in th 
unfortunate position of having to assume 
responsibility for gears designed by others 
not informed 


for work of which he is 


If the gears fail, it is blamed on the only 
detail left to his discretion; namely, the 
kind of iron or steel or other material 
used \ recent case where material was 
blamed for being “too soft,” upon in 


vestigation showed gears put to a service 


calling for nearly four times the strength 
by Lewis’ formula lor these reasons | 
think the es ! ( ability. has et 
eived ficient tenti Pooth forms 
t ] T Tie ers mutt 
it 1S ¢ to mal ug involute t 
( t } G at leas tiie t 
t 1 rete ible But we need t | WwW 
! i he d il ft certain con 
binatio1 t netal it high ds los 
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speeds. This is most important in gears 
under heavy load and at low speed where 
the material must be such as will not 


crush on the line of contact; also in worm 
gearing, which is in a class by itself with 
regard to the materials of which it should 
The usual practice of making 
steel and the 
bad. But if 
maker offers any objection, he is 
fronted with the fact that the combination 
has proved satisfactory i. some particular 


be made 
the 


cast 


wheels of 
the 


worms of 


iron is very gear 


col- 


case. That results are most varied and 


even contradictory is true; one pair of 
worm gears succeeding where a perfectly 
sometimes 


similar pair will fail. This 1s 


partly explained by excessive friction 
caused by tight bearings in new machines, 
close together, or 
lubrication. The 
is difficult to 


the destruction of 


or shaft centers too 


insufficient cutting ac 
and 


the 


once started stop 


results in 


tion 
usually 
wheel 

This is, | 
from the subject under discussion, but | 
mention it real diff- 


culty with which engineers and manufac- 


know, departing somewhat 


because it 1s a very 
turers have to contend 


By Pror. F. DER. FuRMAN 


At the end of paragraph 12 the author 


states: “In Fig. 7, it will be seen, a sim 
4 
j { 
FIG. O DIAGRAM SHOWING A SHORT TOOTH 
SUPERIMPOSED ON A LONG TOOTH WITH 
rHE ROOT LINE IN COMMON 


ilar increase of addendum makes no 
change in the number of teeth in contact, 
as the action is still limited by points C 
and D).” stated: 
“When @ 1.0, the 


amount of contact between any two gears 


In paragraph 15 it is 


20 degrees and § 


of the same series from 12 teeth to a 
rack is constant at about 1.4” and also 
“that if in any series there is interference 
in the case of two pinions having the 
smallest number of teeth allowed by the 
series, the amount of action obtained in 
that case is constant for any other case 
throughout the whole series, up to that 


of two racks meshing with each other. As 
far as the author knows, this condition has 
been noticed.” 

“The 


whatever hight of ad- 


never before Also in par 


agraph 15 we find: 1414-degree 


standard series of 
dendum gives less than continuous action. 
being about oO 87.” 
\ll the 


he assumption that 


thove statements must rest on 


there is no contact 


between the tooth surfaces bevond_ the 
interference line, in which case there is 

fair portion at the end of the tooth 
that could be cut off without interfering 
in anv way with the running. If a set of 
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interchangeable wheels were made with 
conjugate extensions beyond ‘the inter- 
ference line none of the statements quoted 
would hold. Since the extension cannot 
be involute, and must be of some other 
form, that form might as well be the sim- 
And 
further, if we give the epicycloidal form to 
a fair portion of the face, and flank, and 


plest one, which is the epicycloidal. 


leave only a portion of the tooth near the 
pitch circle, of involute form, we may as 
well abandon the involute system entirely 
for interchangeable gearing, and adopt the 

instead for inter- 
Then in the endeavor 


epicycloidal system 
changeable work.’ 
to perfect gearing we could at least work 
toward theoretical conditions, instead of 
using the approximate methods for forming 
the extensions to the involute beyond the 
interference line. These extensions, | 
understand, are not in practice true con- 
jugate curves, and, therefore, must allow, 
theoretically at least, the follower to slow 
up while the driver continues at its uni- 
form velocity, the result being a blow as 
the teeth come into contact. 

The author shows that in a system hav 
ing an angle of 22'4 degrees or more, and 
where S = 08, there is no interference, 
and it follows that the teeth may be cor- 
rectly made of the involute form all the 
way to their tips. But even here smooth 
ness of action will not be obtained so long 
as the teeth are cut with standard rotary 
cutters in which each one must cut a cer- 
tain range of wheels. Take for example 
the No. 3 cutter cutting 35 to 54 teeth; 
it would follow that the cutter must be 
formed to suit the involute of the small- 
est wheel, and, therefore, would cut away 
too much of the face of all wheels having 
36 to 54 teeth. This means that there will 
be correct driving contact only at or near 
the line of centers, and as the driving pair 
pass through receding action the follower 
slows up, thus allowing the next tooth of 
the uniformly moving driver to come into 
violent action with impact and noise, in- 
stead of contact with the follower 
tooth. 

In paragraph 24 the author states that 
“in order to get the proper form of fillet 
on the 12-tooth pinion, the rack tooth was 
lengthened by an amount equal to the 


clearance, and the corner of the extended 


easy 


tooth was rounded with a radius equal to 
I would like 
to ask why the author goes to the trouble 
of lengthening the tooth and then round 
ing it off instead of simply finding the 
curve the the rack 
tooth on the revolving plane of the pinion 


two-thirds of the clearance.” 


traced by corner of 


and then placing the fillet curve within the 
one thus found? 

From the present paper it would seem 
that there would always be difficulty, if 


not impossibility, in producing a_ series 


'To meet the difficulty involved in cutting 

epicyeloidal teeth at the piteh circle, we could 

adopt a combination outline for interchange 

able teeth in which the tooth form is involute 

for a short distance on either side of the 

riteh line and epicyeloidal for the remainde: 
the face and the flank 
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of smooth-running interchangeable geat 
wheels, all the way from a 12-tooth pinion 
to a rack on the involute system. If a 
series of intermediate-sized changeable in 
volute wheels were desired the problem 
would appear to be an easier one. 

The most difficult part of the problem 
for interchangeable involute wheels lies in 
the fact that the face or addendum must 
be the same throughout the series. It 1s 
quite different, however, for an independ 
ent pair of wheels which are always to run 
together. Here the addenda may be made 
unequal to great advantage, thereby avoid 
ing in most cases the trouble due to inter 
ference, and giving a receding action 
greater than the approaching by any de 
sired amount. This involves the making 
of a special cutter for each wheel, but 
where a large number of wheels are to 
be duplicated the extra expense for cutters 
would be more than offset by the smooth 
ness due to correct theoretical action 

An example of the use of teeth having 
unequal addenda will be given in a dis 
cussion of Mr. Litchfield’s paper to be 
presented this morning. In that illustra 
tion it will be shown that a very strong 
tooth may be obtained with a 14%-degree 
pressure angle because: (1) The neces 
sary amount of action may be obtained 
with this angle by a relatively short tooth; 
(2) a specially formed large fillet may be 
placed at the root. 

From the above and from deductions 
from Mr. Flanders’ paper, it would appear 
that if we give to high-class gearing the 
special consideration which each case de 
serves, theory is pointing to the use of a 
small pressure angle for two wheels that 
are to run always together, and to a large 
series of 


angle for a interchangeable 


wheels, if the involute system is used 


By A. L. DeELEEUW 


The main point which has been made 
perfectly clear to me is that there is some 
difference of opinion on this subject, which 
is of some significance as showing that 
many of us have reached a point where 
we are striving for something different, 
supposing it to be better 

The motion by Mr. Lewis is to the effect 
that the council be requested to appoint a 
committee to consider a standard system 
of gearing. I am inclined to think this 
motion should be broadened by making it 
read “standard systems” instead of “a 
standard system.” Not necessarily that 
we wish more than one system, but that 
it would leave the committee which in 
vestigates the matter free to consider it 
I will, therefore, 


second the motion of Mr. Lewis and ask 


from all possible angles 


him kindly to assent to my suggestion to 
broaden the terminology slightly so as to 
include any kind of system or systems 
which may be proposed 

Mr. Lewis accepted this suggestion with 
the proviso that the resolution should he 


confined to involute interchangeable geat 
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ing; and also a suggestion by E. H. Neff 
that it be put in the form of a recom 
mendation to the council that they take 
action upon its provisions. The motion 
which is expressed by the following, was 
then put and unanimously carried 

Resolved, that the council be asked to 
appoint a committee to investigate the 
subject of interchangeable involute gear 
ing and recommend standard, or stand 
ards, if found desirabl 


CLOSING BY THE AuTHOR, Mr. FLANDERS 


Referring to paragraph 2 of Mr. But 
lingame’s discussion, it should be noted 
that I did not base my data on a form of 
tooth which is a true involute for its whole 
length. 


tigation was to show how little of the 


In fact, a main point of the inves 
outline (about one-third) could, m_ the 
standard form, be involut« This 1s one 
of the grounds for criticism of the pres 
eni form of tooth, which thus relinquishes, 

















PERSPECTIVE VIEW OF A GEAR CUTTER 


FOR TRIM MIN‘ rOPS OF TEETH 


e advantage which the 


to a great extent, 


involute curve gives, of perfect action at 
distances Besides, the 


varying center 


stnall length of theoretical curve possible 
makes the 
except by empirical methods. 1 followed 


making the indeter 


form of tooth indeterminate, 


an old suggestion 
niinate portions of cycloidal form; this 
was done only in order to obtain a reason 
able working basis from which to start the 
nvestigation, and was made necessary by 
the lack of definite information from the 
proprietors of the present system 
apologize for calling thi 
tem the “Brown & Sharpe” system his 
was an inadvertence: proper correction 
will be made before the paper 1s publishes 
in a permanent form 


In paragraph 3, Mr. Burlingame objects 


to basing the cak t s ft the numbe 
of teeth in contact, et n the = small 
amount of theoretical action possible wit] 


this hypothetical tooth for And this 


in spite of his previous assertion that the 
calculations were based on a tooth of true 
involute form for their whole length 


This procedure is justifiable, since, in a 


form of tooth, only the 


action if th 


partially involut 
involute portion remains in 
center distances (as must be expected 1 


happen in slightly greater 


than called for theoretically 


p! ictice ) are 


It is true, as intimated by Mr. Burlin 
] } 


game in paragraph 7, that the smaller th 


pressure angle, the smaller the backlash 


when the gears are slightly separated 


This should have been included as one of 


the advantages of the present system for 
such uses as change gears, printing-press 
work, etc 

I do not wish to be put in the position 
of discounting the complexity of the prob 
lem of interchangeable gearing [his 


question is indeed one of some difficulty 


I do feel. however, that a new solution 


may be safely sought, through the ability 
and experience at the command of this 
society The fact that the Brown & 
Sharpe standard gives excellent results 


for a wide field of work, even when th 
whole range from 12 teeth to the rack ts 
covered by a set of 8, or at the most, 15 
cutters, would indicate that the refine 
ments hinted at are more imaginary than 
real; and the fact that two very different 
systems of interchangeable gearing (thos 
mentioned by Messrs. Lewis and Hunt) 
have been tried out by exacting and com 
petent engineers over a long period of 
years and over a wide range of appli 

tion, to the entire satisfaction of the users, 
would indicate that departures from th 
} 


old form can be made without fear of 


astrous results. Furthermore, there is no 
practical engineering problem which can 


rot be s lved by the combined applicati a | 


of technical training, perseverance and 
common sens¢ 

Mr. Fellows (paragraph 1) makes t! 
criticism that a longer theoretical actio 
would have been obtained if the 12-tootl 
pinion had been considered as having 
involute extend out tc the points of th 
teeth, and if the flanks of the mating teet! 

d bee ercut. when 1 eceary i] 
low this. It is true that mor ti might 
be obtained by system s de signed: t s 
action would truly nvolute 1 lars 
gears. but in the case of small pinions i 
would unt, practically, t king 
the { 6 the tant 1t ¢ S £4 

, 
in\ te on the mating toot! This 
tion is purely fortuitous, and is not s 
: . , 

cepti f analvsis Besides 

— ‘ acl ' 
dist =} ] S 
} + 
"\ ~ = \\ 
\ te erges Ss \ ) s 
the ] < } + 

ib Sng ] tare ¢ t< 
ve 1 t ll I 
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serves me, a 12-tooth pinion generated by 
Mr. Fellows’ process shows a_ distinct 
shoulder at the bas« circle, so it 1s very 
likely that the involute in that case ex 


tends nearly or quite to the points of the 
teetl 

Professor Furman calls attention to the 
fact that the cvcloidal system avoids all 
the corrections and modifications neces 
sary with the involute system; and he sug 


ests that its claims be considered in place 


of the involute for use in a standard sys 
tem. It is true that the cycloidal form 
hows a marked advantage from the 
tandpoint of pure kinematics; but, as Mr 


Miller has pointed out, natural evolution, 
in free competition with the involute form 
practical elimination 
of the of the dis 


idvantages of the latter is the difficulty of 


is resulted in the 


cycloidal system (ne 


obtaining sufficient side clearance for 


‘utters; another is the difficulty of 


formed 


ine 


Base I 





FIG. 8. SPECIAL 


inches ; 


16 


Pinion A, teeth; pitch, 5% 


20-DEG. 


lace, 
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large as it can be, and still be safe from 
interference with a. sharp-cornered rack 
tooth. 

His suggestion in paragraph 6 that much 


better results can be obtained by depart 


ing from the regulation proportions, ‘s 
truc [ have given much study to this 
matter. Many cases are found where the 
added expense of special cutters is war 
ranted. ‘This use of special gearing is be 
coming more common than many design 
ers realize, especially in such work as 


printing presses, metal planers, etc., where 


the best possible results are required. | 


wish to make the suggestion that all such 


aring be stamped with some 


special a 
recognized symbol to show that it is spe 
cial. This would avoid costly errors later, 


to e 
it is often impossible to teil 


when the inevitable repairs have 


made, sinc 
by inspection, or by any ordinary means of 


measurement, whether or not a gear is 2f 


Line 


Bast 





TEETH 


18 inches; pitch diameter, 28 inches: 


radius base circle, 13.155 inches. Gear B, 88 teeth; pitch, 544 inches; face, 18 inches, pitch 
diameter, 154 inches; radius base circle, 72.35 inches Pinion C, 18 teeth; pitch, 5% 
inches; face, 18 inches; pitch diameter, 3144 inches: radius base circle, 14.8 inches. Gear 
Db, SS te th; pitch, 5% inches; face, 18 inches; piteh diameter, 154 inches: radius 
buse circle, 72.35 inches 


generating the curves as compared with 


the involute. For a general-purpose sys 
tem of interchangeable gears, the cycloidal 
of the running.” 

Professor Furman, in paragraph 2, ; 
method described for get 
fillets of the teet 


47 1] . 
e flanks and 


tactors 


consider it ts 
rack [his has 


Tr 


in t1) ¢ 
ith al tal practice 


hobbing machin lo 
form of 


rationally practical for 


standard form 


cialized in th 


gearing, 


All this is aside from the 


juestion at issue, however 
Mr. Logue’s discussion expresses the 
viewpoint of the engineer who has spx 


design and manufacture of 


and very logically and forcibly 


describes present conditions in the field of 





heavy work. These conditions now appear 
o be well on the road to remedy, thanks 
» the action of the members and _ the 
nec of this society 
[he production of all kinds of rails in 
the | ed States in 1908 amounted to 
21,011 tons, against 3,633,654 tons in 
07, a decrease of 1,712,043 tons. The 


Pennsylvania amounted t 
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Skew Bevel Gears 


By J. A. Utts 


This pair of gears, Fig. 1, is the prob- 
lem that the writer was “up against” a 
few months ago, and the way the job was 
done is the burden of this paper. 


[The axes of the gears are at right 
angles, but in planes a distance of 2.25 
inches from each other (see Fig. 2). A 


little study of this sketch will show that 
the line AB corresponds to the line of 
contact of the pitch cones of a pair of 
bevel gears, if continued to the point of in- 
tersection, also that the line A B must be 
at 45 degrees’ angle as that of a pair of 
miter gears; also referring again to 
Fig. 1, it will be seen that the ends of the 
teeth have the same appearance as do the 


by 


teeth on a common bevel gear, or in other 
words, the teeth must not be canted, but 
at every point throughout the length of 
the tooth, a line, drawn through the ver- 
tical center of the tooth, must pass through 
the axis of gear. 

Any mechanic who has watched a gear 
shaper at work will know that if the blank 
can be rotated while the tool is cutting, a 
spiral tooth will be produced, but in this 
case, the spiral not being constant, the ro- 
tating of the blank must be in the proper 
ratio at every point along the path of the 
tool. As the job was done on a Gleason 
gear shaper, it is now fully presented to 
the reader. 

The rotating is accomplished by an arm 
(secured to the spindle) actuated by a cam 
slot (Fig. 3); 
the lever (Fig. 4), which is moved in 
unison with the tool by the arm A (Fig. 
5) secured to the tool head. Note the 
piece B (Fig. 5) set upright in the arm; 
this is a close working fit in the arm and 
the circular surfaces (see B, Fig. 3) are 
concentric with the common center of the 
machine, as is also the circular slot in the 
These circular surfaces 


the cam piece is secured to 


end of the lever. 
are necessary to allow universal movement 
of the tool-head arm, and at the same time 
impart as little motion to the lever as 
possible. 


Right here I can hear someone say that 


there are false and inaccurate motions, 
but please be patient. 
The master form (see Fig. 6) was 


finished by setting the turning tool 1.12: 
inches above the center and feeding with 
the compound rest set at 45 degrees; this 
produced the curved surface shown. On 
taking the finishing cut it was necessary to 
the work directions 


order that a 


revolve in opposit« 


cutting edge would be 


AB was then drawn 


in 
presented. The line 


with the point of a scratcher set in same 
position as the tool and drawn across the 
form with the compound rest. This line 
corresponds to the line of contact on the 
pitch cones of a pair of miter gears. 


The spindle is in two parts; the outer 





ry 





February 25, 19009. 


or quill has a plate with index pin keyed 
to one end and the rotating arm (Fig. 3) 
keyed fast to the other end. The inner 
spindle has an index plate keyed to one 
end and arbors for holding blanks at the 
other end; the two parts are rotated as 
one when the index pin is inserted and the 
inner can be revolved within the outer for 
spacing the blank when the index pin is 
withdrawn. The arbors are so made that 
both gears are given the proper “placing 
distance” without moving the spindle head, 
thereby maintaining the rotating arm in 
the proper location in relation to the cam 
slot 

[To generate the cam slot a short tem 
porary arm was substituted for the arm 
(Fig. 3). The master form was held on 
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FIG. I DETAILS OF SKEW-BEVEL GEARS 


the arbor as a gear blank would be for 
machining, a scratcher was held in the tool 
holder with the point in the same loca- 
tion as the cutting point of a tool; the 
machine was then fed up until the point 
just touched the form; the form was then 
revolved on the arbor until the line A B 


hy -atcher 


was brought to coincide with the scratch 


point and then clamped fast to the arbor 
The cam piece (see Fig. 4) was secured 
to the lever; a circle was drawn on it by a 
hardened cylinder of the same _ outsid 
diameter as the roller on the arm (Fig 


3) but cut away at an angle to its axis so 


ference; as the cylinder was free to slide 
ind turn on the arm, it was a simple mat 


ter to scribe a circle on the cam piece, 
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concentric with the arm The tool head 
was then moved forward a fraction of an 
inch, the spindle was revolved until the 
line A B again coincided with the scratcher 
point, when another circle was scribed on 
the cam piece. This was repeated until 
a series of circles were scribed, complet 
ing the laying out of the cam slot. The 
cam piece was then taken off; the slot was 
roughed out and then again secured in 
place; the cylinder was replaced by a 
shell reamer and the operation of laying 
out was repeated, except that the reamer 
was used to cut down through the slot 
at every stop, thus making a series of 
finished points in the cam slot. The slot 
was then finished with a file; it was a 
simple operation, as it consisted simply of 
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SPECIAL ATTACH MENT DESIGNI 
taking off the small points left between 


the reamer cuts. It will be seen that the 


cam slot thus generated compensates o 


absorbs all false or inaccurate motions of 
the lever 

Now with the cam piece and rotating 
arm in place and a blank on the arbor, the 
cutting of the teeth was proceeded with, 
the same as if cutting a mmon bevel 
gear (see assembled view, Fig. 5 

\ detail wort! he floating 
piece that for s ( ( 1 slot 

d anoth not s ‘ that rms on 
side of the circular slot in t lever. Thes 
pieces are free t lide on guide pins and 
are held against roller in tl im slot and 
against the piece / Pig. 5 the lever 


by springs, the object being to pri 


constant takeup in case of wear and also 


keep the working side of all parts in clos« 


contact when the tool was on the cutting 
stroke 

It was found that the common 14'4-de 
gree involute tooth would not clear, but 
by making the angle 20 degrees the teeth 


cleared nicely. No fitting with a file was 
done; the teeth were machined t i 
finish 

[hese gears are required to work to 
gether smoothly without any lost motion 
and also to be interchangeabl These re 
fulfilled (Ot course, 


there are sOme slight inaccuracies in the 


quirements wert 


teeth, but as the best authority I have 
thus far been able to find says that the 


correct shape of tooth on this form of 
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Practical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 


WE PAY FOR USEFUL IDEAS 


A Power Socket Wrench—Ream- y¥=——-k 
ing and Boring Holes in | | 
Line nani =e } 











The following devices, which have been 
used at the works of the Fellows Gear 
Shaper Company, Springfield, Vt., may be 
of interest to the readers of the AMERICAN 


























MACHINIST: 
Fig. 1 is a sectional view of a power 
socket wrench designed to rapidly screw 























hexagon bolts and nuts into place. The 

taper shank of the spindle A fits in the pMewMMgMgg@Mpoy7 

drill-press socket. C and D have a clutch f 

milled on the end of each, so that C, act 

ing as a driver, engages D and rotates /:, ! ‘eet anime oe is y 

which has a recess into which the hexagon B V/ y 

head of the bolt is received. This recess AEE 1608 SSS SSS 
is correctly formed by broaching. The Q & 4 
office of piece B is to keep D and E on SSS STR Ree a J —e 

the spindle when no work is being done. 





When a number of parts are to be screwed 
into place, the piece carrying the bolts is FIGS. 2 AND 3. REAMING IN LINE 
placed on the drill-press platen. The 

operator then feeds the spindle down by 

when the bearings are located, as in Fig. When the reamer has entercd the hole 


hand, and &, engaging a bolt, rapid'; 
{j 2, Is very easily accomplished by the far enough the bushing E is pushed into 


screws it inte position. When the hea 


of the bolt comes up against the casting, method shown [he bushing C tapered the hole and together with D guides the 
thre spindle moves upward by reason of slightly on the yutside, is placed as shown, bar When near the end of its course, 
the angle clutch on C and D. Of course, and guides the reamer bar B. When the the reamer pushes JD from the hole and 
the operator is applying some pressure hole at & has been reamed, the bushing is completes the hole, guided by the bushing 
when the bolt head strikes the casting, but placed at /:, and the hole at D is reamed. and part of the hole already reamed. 
he automaticaily releases the handle when [he holes then line very nicely Referring to Fig. 4, it is necessary to 
he feels the slight shock The bolts are \t Fig. 2, B is a moving part which have the hole at 4 in the support C 
thus screwed tightly ito place, and the fits between | and C. The pivot upon accurately in line with the center of the 
work is very rapidly done which B moves takes a bearing ind andC, spindle B. The taper bushing B is a nice 
It is found that reaming holes in line and a straight, smooth hole is necessary. fit in the spindle, and she boring bar F is 
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guided by this bushing. The hele to he 
bored is drilled to within 1/64 inch of the 











144 Pipe Tap fitted w 
size, and when the support has been a 3-Way Valve 
clamped, the hole is bored out by hand ‘ 
Two cuts are taken, and the tool scrapes 
culy a few thousandths on the last cut. Phd 
Boring this hole has been attempted, using eer vigil ae Soft Steel T — 
several different methods of power drive, Brass Ring—tar— ee 
but the one shown proved most satis- ee ry Wh Soft Stee! Ram 
factory. { {fo | bei 7% i 

Springfield, Vt. E. W. M. FT ara 14 ‘ 
MILL, 
Hardened / “P ; 
P Steel - < 
Two Compressed Air Rams - > a 


I inclose a sketch, Fig. 1, of an air 
ram for use in the boiler repair shop. An FIG, 2. SMALI 
arrangement similar to this is in use in 


\IR RAM 








317 
6 - 
- 2 ~ 
A 
ss 
ra 
Base 
= 
= m—2% dw 
aa 
4-1 x Ms I \ 
Tap Bolts 
~ 
ns } 
Stee 
Wire 
Ze -_ 
- 6 - 


FOR CLOSE QUARTERS 


The Caliper Square as a Depth 


Gage 


has added a depth 
square that will be 














AS A DEPTH GAGI 


by toolmakers em- 
nds of work The 


one of the large railroad locomotive re- duced. This will result in reducing the 
pair shops, and.it is claimed that with its mumber of blows delivered per minute. 
use one man does a job (taking out a By adjusting the hand wheel B the 
nud ring) in one day and a half, which speed of the driving stroke, and the force 
often took two men as much as eight of the blow may be reduced or varied. A friend of mine 
days. The D slide valve is operated by a gage to his caliper 
The arrangement is plainly shown in 3-inch air cylinder which becomes con 
the sketch. It consists of a hammer fast- nected to the portion of the cylinder con-_ , 
ened to a piston which is connected to taining air under pressure after the re 
a smaller piston by a rod. The whole is spective piston passes a certain point in 
contained in a piece of lap-welded iron its stroke. These connections are shown 
pipe 5 feet 6 inches in length by 5 inches and marked '-inch pipe 
inside diameter. Fig. 2 is another form of air ram to 
It is suspended near the boiler from be used as a substitute for a sledge ham- 
which the mud ring is to be removed, a mer where there is not room enough to 
chisel-shaped tool is used to cut the heads swing a sledge. I have found this ar- 
from the rivets. Then a punch-shaped rangement very useful for driving bolts 
tool is used to drive the rivets out. This in and out of locomotive frames. As in- \LIPER SOU ARE 
ram is operated by compressed air, and dicated in sketch, the ram is operated 
the blow is automatically continuous. compressed air, controlled by a_ hand 
By referring to the sketch it will be valve eadily appreciated 
seen that by the use of hand wheel A This little arrangement is not expen ployed n certain ki 
the length of stroke of the D slide valve sive to make, and is very often needed cut 
































needs no explanation, except that the 















































will be limited, and thus by throttling the wherever compressed-air connections are depth gage registers the same as the cali- 
air as it enters the small cylinder the available, and especially in repair work per jaws 
speed of the return stroke will be re- Cortlandt, N. Y W. S. DruMMOND. Decatur, Ill ETHAN VIALL. 
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Sammy's Shop—The Case 
of Miers 


“I want work, mister; give me a job.” 
Sammy turned looked at the 
speaker, and for a short time he thought 


and 


instead of saying anything. 

[his was in the days when the shop was 
a very small one and each employee in it 
had with and by 
Sammy personally. While every man who 
had been hired had not turned out to be 
first class, the average had been high and 


been selected care, 


when it came to the boys Sammy was 
proud of them. He saw among them ma 
terial out of which would come foremen 
for not only his own needs but for those 
of his fellow shop owners who had not 
been so thoughtful in selecting good ma 
terial 

This boy who had asked for a job had 
applied for it a number of times. Sammy 
had never given him any encouragement 
was not interested in, or looking 
He made Sammy 


for he 
for that type of a boy. 
think of the oxen that he had seen at work 
in the lumber woods; strong, patient and 
plodding, but without any snap and origi- 
nality. 

As Sammy stood looking at the boy he 
had been thinking. Before this every boy 
had been taken on with the idea that some 
day he would get to be a machinist, and 
the thought came to him that perhaps it 
would be a good thing if he had one boy 
around who was not working with that 
idea 

“What kind of work do you 
he asked. 

“I want any kind of work you have,” 
the boy replied 

“Did you ever work any?” 


want?” 


was the next 
question 

“Il worked in a ditch, digging a sewer, 
and now the work is done and I want a 
job. I worked as long at it as they had 
anybody.” 

One of the things that had been troub- 
ling fact that he had 


some work around the place that smart 


Sammy was the 


and ambitious men and boys did not like 


to do and this kind of work was either 
overlooked or els it was very poorly 
don \ look around always showed that 


rs were not properly swept out 
seldom 


the corne 


The general workbench was 
brushed off and put in order, while he 
Was positively ashamed to have an out 
ider visit the toilet room. The bolt cutter 
was used by every man who had need of 
it, and it took a direct command to get 
\ to clean it up, and even when 
hat w done it only got “a lick and a 
while the pipe machine was 
g te for it. Yes! It looked as though 
t hop needed one workman at least who 
\ t iti 
“If I gave you a job how long would 
\ stay and do as you are told to do?” 
[ will stay as long as you have work 
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for me, and if show me what you 


want me to do I will do that.” 


you 


Sammy did not fail to note the curious 


this answer was worded. Later he 


way 
found that the boy had expressed the fact. 
[he way to have him know what was 
wanted was to show him, and then the 


way he would do it would be the way he 
had been shown. If he did not do it 
right it was because the showing had not 
been done with enough persistence and 
thoroughness. 

“T have a job for you. When can you 
come to work?” 

“I am ready*now.” And the boy took 
off his coat. 

The action showed a willingness that 
did Sammy. “All right. 
Come Say! What is your 


not displease 
with me— 
name ?” 
“Miers.” 
anything to it, and that is the name he 


There was no attempt to add 


continued to be known by. 

The first time this boy had asked for 
work Sammy had turned him away with- 
out the least The boy was 
big and strong and had all the appear- 
ances of being thick headed and Sammy 
wanted, for regular use, boys who had 


hesitation 


brains. He soon found that he was right 
in his opinion that Miers was thick 
headed. It was not any trouble to get 


him to do the sweeping and cleaning up in 
good shape but he was a persistent worker 
and had often some spare time. Sammy 
teach him how to the 
Often bolts got bruised, and 
shape in his 
Sammy 


started to run 


bolt cutter. 
if Miers could put them in 
spare time it would be a saving. 
interlaced the showing, at first, with ver- 
bal explanations, just as he had been in 
the habit of doing when showing the other 
boys, but he soon found that the less talk- 
ing he did with Miers the better. Show- 
ing was what he wanted, and very care- 
ful showing without a missing link. It 
took an amount of showing that was dis- 
couraging, for had who 
“caught on quickly,” but there was one 
that same thick head 
work to get an idea 


Sammy boys 
redeeming feature; 
that it took hard 
through had a way of keeping the idea in 
after it was once safe inside. 

When you get several boys together in a 
shop there is generally more or less “horse 
play,” and the new boy generally has a lot 
of it to stand. 

Several times Sammy 


saw little things 


made him understand that the boys 
were trying to have fun with Miers. If 
Miers understood it he did not 


Sammy kept alert so that it 


that 


make any 


complaint. 


would not go too far. Generally such 


were carried along until a boy was 


that would mak« 


things 

induced to do something 

him the laughing stock of the whole shop, 
the delight of the other boys who would 

tell of it for years afterward 

lhese efforts did not last in the case of 

Miers, and Sammy rather wondered at it 


ut did not know the reason until som 
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time afterward when one of the men told 
him why it was. 

Miers was so slow that many of the 
ancient shop jokes lost their force when 
applied to him, and the boys tried to make 
it in devising nicknames for him, 
scattering dirt that he had swept 
up, etc. One boy was particularly active 
in this. One day Miers remarked to this 
boy in his slow even way of speaking (one 
of the boys said that Miers pulled his 
words out just as though he was pulling 
tacks out of a board with a pair of pliers), 
“T am working. If you have to bother 
me do it at dinner time or in the even- 


up for 
and in 


ing.” 

The boy thought that it would be a 
good idea to do so and tried it. He gave 
the men a display of all the nicknames 
that had been invented for Miers. Miers 
seemed so utterly indifferent to it that he 
wound up his part of the performance 
by taking hold of Miers and hitting him a 
slap. Suddenly Miers seemed to wake up, 
and for his part gave an exhibition of 
what a slow boy can do in the way of in- 
flicting corporal chastisement when he gets 
under way. A chum of the first boy un- 
dertook to help his friend but speedily 
wished that he had been more discreet, 
and both boys yelled for quarter. Miers 
stopped, and as soon as he had taken a 
good breath remarked, “Maybe someone 
else wants some fun?” 

If anyone else did he was too modest 
to let it be known. The first boy kept out 
of Sammy’s sight as much as he could for 
several days so as to let his appearance 
get back to normal, and all of them 
seemed to have lost all interest in trying 
to improve Miers in the old fashioned boy 
way. 

As the months rolled on Miers learned 
to do everything on the bolt cutter that 
could be done there and he also ran the 
pipe machine. He never made any record 
time but if bad work turned up and was 
traced back to either of these machines 
it was always found that Miers had not 
done it. 

A laborer had been put on the clean 
ing-up job and in spare time Miers did 
some work on the drill press. He got a 
start on the lathe because of a lot of 
rough work that the boys were always 
sulky if they were put at and a machinist 
would not do because it was a reflection 
on his skill. 

When times got slack and men had to 
be laid off Miers was kept on because he 
knew how to do a lot of things that most 
fellows do not like to do and he never 
made any fuss about doing them. If he 
on his hands and thx boss 
would sweep up and 


had some time 
was not around he 
wheel out chips rather than be idle 

With a reduced force, and the shop do 
ing jobbing work, Miers got some ex- 
perience on most of the machines in the 
shop, and it surprised Sammy to see how 
he broadened out. Whatever lack there 
vas of natural quickness was largely com- 
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pensated for by tenacity of purpose, and 
what he lacked in speed he made up 
keeping always going 

Times improved and the business grew 
New men had to be taken on 

\ line of manufacturing was developed 
and someone had to train the new hands 
into the ways of the shop. Sammy rea 
lized, one day, that Miers was the mos 
competent man he had when it came to 
shop work. 

He is now a working foreman 

Oil City, Penn W. OSspBorni 


Making Some Special Ball and 


Socket Joints 


On a certain machine which we wer 
building there was a connecting rod with 
a ball at each end working in a socket \ 


canvass of several machine-screw concerns 


resulted in our placing an order for th 
200 ball ends 4 needed for the 100 con 
necting rods. ~The concern agreed to give 
us the balls within 0.002 inch of size As 


this part of the machine was _ necessarily 
exact we ordered the balls to be mad 
0.005 inch large so that we could finisl 
them to size ourselves. The finishing w 
done by hand in a speed lathe with tl 
tool B made of a piece of tool steel hard 
ened, tempered and ground inside 44 u 
diameter. The face of the tool for about 
1/16 inch all around the hole was ground 


| 


{| 
| 
WALLA 


| A 


| 


TT 
WAN 











AMERICAN MACHINIST 


square with the b 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY 


Metal Cutting Tools without 


Clearance 
| have read with great interest the 
paper on “Metal-cutting Tools Without 
Clearance,” by James Hartness, on page 


807, Part 2, and particularly 
that portion deals cutting 
tools of a much more acute angle than 
out the 


Volume 31, 
which with 


those in general use, as it bears 


results obtained in the works with which 


| am connected. It should be stated, at 
onee, that the facts relating to “no clear- 
ance,” and the automatic swiveling of the 
tool are entirely novel to us, but acute 


angled tools of 45 to 50 degrees have been 
in use in the machine shops here since 
total exclusion of the 


ma 


1yo!, to the almost 
old 


chines, planers, etc 


form, on engine lathes, boring 

Che change came about for two reasons. 
As all the machine tools are electrically 
individual 
make 


them by 
matter to 


driven—many of 
motors—it was an 


of the power absorbed when using 


easy 
tests 
tools of various angles. It was found on 
experimenting with a boring machine for 
machining steel-magnet castings, that the 
obtained with these 
that is, the work pro 


best results were 
sharp-angled tools; 
duced was better finished, the tools lasted 


well, and the power required was less 


It then occurred to me that the tool 
steel might be obtained of a triangular 
section, giving approximately the angle 


decided without any forging. In- 
quiries were made, and several Sheffield 
roll the 


Tool steel was then obtained in this 


upon, 


firms undertook to desired sec- 
tion. 
form; no forging had to be done subse 
quently; it was merely necessary to cut 
the bar up into the required lengths, and 
one end forming a right- 


other end a 


grind the ends 
the 
leading 


hand cutting tool, and 
left-hand tool. <As the 
the tool stands at 90 degrees vertically to 


side of 


the slide rest, a small amount of clear 


ance is always ground, and in this respect 


it differs from Mr. Hartness’ plan. The 
half-tone shows a tool. 
The same tools are used throughout 


the shops for turning, boring and planing 


work on wrought iron, mild steel up to 
15 carbon, steel castings, and cast iron, 
and have proved most satisfactory. In 


1903, high-speed air-hardening steel was 
obtained of the same section and this has 
replaced the carbon steel formerly used. 
‘wo sections are in general use, the 1-inch 
or, perhaps 


triangle and 1'%4-inch triangle: 


to speak correctly, one should call it a 


trapezoidal section. Cuttings are obtained 
exactly as shown in the illustrations on 
808 in the form of long-volute 
spirals 

The same conclusions have been reached 


page 


as stated in the paper under discussion; 
viz., (a) The cutting stress is reduced, 
thereby increasing the output of machines 
which have been limited by lack of pull- 
ing power. (b) The reduction of cut- 
ting stress has increased the accuracy of 
the work. (c) The reduction of cutting 
stress also increases the output where it 
by the slenderness of 
The chips come off at 


has been limited 
the work. (d) 
a much lower temperature under similar 
speed and feed, and are more easily con- 
trolled. 

I am not prepared to say that tools with 
these acute angles are suitable for very 


heavy classes of work, such as marine 
and gun work, but for the _ particular 
class of work undertaken in the shops 


where they are now being used, they are 
much superior in all points to the old 
comparatively blunt tools, used under the 
same conditions 

GEORGE RALPH. 


Newcastle-on-Tyne, England. 





Locating the Intermediate Center 


The author of the article on “Locating 
Center,” at page 931, 
seems to distinguish 
simple 


the Intermediate 
Volume 31, Part 2, 
cases in an 


several exceedingly 


problem, which is completely covered in 


all its relations by the first case shown, 








which is also the most exact way of at 
tacking such a problem The fact that 
al A WV 
mg 
ae 
\ “i 
a ar 
ws - 
os ; 
+ > 
e- 
FIG. 2 FIG. 3 


METHOD OF 
CENTER 


ILLUSTRATING 
INTERMEDIATE 


DIAGRAMS 
LOCATING 
come in a 


the centers B and C do not 


horizontal or vertical line should not affect 


the problem in the least, unless we are 
restricted in selecting our coOrdinate axes, 
which would hardly, if ever, apply to 


this problem 
Such a problem may always be solved 


by the first method if the point B is 
selected as the origin of codérdinates, the 
line BC as the axis of abscissas and a 


FOR THESE 


ALSO 


line through B, perpendicular to BC as 
the axis of ordinates. Thus Figs. 2 and 3 
of the article quoted would appear as 
shown, and the calculations with respect 
to the new axes would be made as in the 
simple method first exhibited in the orig- 
inal article. As will be seen from the 
figures, each of the cases is exactly the 
same in solution as the first. Of course, 
the values of x and y so determined must 
be measured parallel to the axes chosen. 
This method which is theoretically and 
practically exact (not only the personal 
accuracy of the worker being the deter- 
mining factor in attaining the correct re- 
sult) will do away with any assumption 
as to a permissible variation in the loca- 
tion of the point C, the necessity for which 

[ do not quite understand. 
WittraM L. 

Notre Dame, Ind. 


BENITz. 





Things That Are Usually Wrong— 
Fitting Steady Pins in Engine 
Cylinder Feet 





Referring to the article on the above 
subject on page 70, it seems to me that 








there is more to this than seems to be 
| 
a 
A 
PG 
‘ = 
\ STEADY PIN FOR AN ENGINE FOOT 


brought out by the article. As the size 
of the cylinder is not given, we can only 
assume from the. terms “heavy engine 
builders” and “low-speed horizontal com- 
pound” that the large. 
Now cylinders expand in all directions; 
suppose, for instance, we have a cylinder 
3 feet long from center to center of the 
feet and 3 feet wide from center to center 
of the feet, it is suppose 


cylinders were 


reasonable to 
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that it will expand under steam as much 
one way as it will the other. With the 
round steady pins, as shown in the cut, 
there would be no allowance for lateral 
expansion, but with the rectangular key 
there would be. What seems to me just 
as good a way and a lot easier than fitting 
a square key would be to drill a hole as 
at A, ream it, and fit a round pin to it 

One could get the same shearing area 
as the square key with the same work as 
fitting the round pin, the only difference 
being that the chips would not drop out 
as readily. 


FE. A. Dix 





An Automatic Screw Machine Job 


\t page 66 appears a discussion on my 
article published under the above title at 
page 714, Vol. 31, Part 2. I was very 
much interested to read how Don Nevin 
would do the job. As I stated in my ar 
ticle, knowing the requirements we pro 
ceed to figure out what is required for 
tools. If the piece under discussion was 
for a lawn mower, I would agree with 
Don Nevin that 600 would be a fair day's 
output and could do better. But as it is 
part of an instrument for indicating speeds 
it is different. As I mentioned, the hole 
must run true with the flanges and body, 
and no limit is allowed; meaning that the 
hole must be 0.249 inch and have no taper 
The sides must be straight and smooth 
1 am confident from past experience, that 
if I used the forming tool shown in his 
sketch A, the sides of the work would 
not be straight nor smooth. He shows 
one degree clearance on the sides of the 
tool. At page 775, Vol 3l, Part 1, | gave 
my experience with tools having such 
clearance. He advises facing off while 
centering, but as explained at page 714 | 
fed out %& inch more stock than required 
in order to use a rest on it while forming. 
| understand the use of a plug support, 
but it would wear the hole at least 0.002 
inch and supposing it did wear while 
forming, would the body or flanges be 
straight? I doubt it as the forming tool 
would certainly press the stock against 
the plug. The allowance referred to oi 
© 003 on the body is for diameter. This 
must, however, be true so this method ap 
pears to involve much of a risk. I men 
tioned that I got a job to be proud of 
When you want quality go a little easy on 
quantity and always consider extra opera 
tions and repairs. The part we have dis 
cussed has the hole recessed, leaving ' 
inch at each end ior bearing. I take no 
chances of spoiling the ends from chips 
getting around the recessing tool, so mak« 
a second operation. Of course. there ar¢ 
many different ways to do the job and we 
all have something to learn. 

While ordering automatics with tools 
and cams for several pieces, I had a visit 
from the man that was to design the tools 
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He said I could help him greatly by telling 
him what the parts were used for and how 
close they had to be made. 1 took it for 
granted that, if close, he would figure on 
quality and if not close, on quantity 
W. M. McKENzIE 
New Rochelle, oe 





Osborne's Wonder Clock 


The “Wonder Clock” described by Mr 
Osborne, on page 60, was also on exhibi- 
tion in this city for several weeks, and 
at noon hours and on Sundays the me- 
chanics and others both old and young, 
looked it over and discussed it 

[he older mechanics, whom Mr. Os- 
borne so cheerfully assumes to be able to 
understand it, were as dense on the sub 
ject as the younger men, although being 
old mechanics they did not talk much and 
looked wise. 

\ little point not noted in the descrip 
tion is that the counterbalances were ap 
parently hollow with nicely ‘fitted covers 
from which ran extra heavy ribs 

After being on exhibition for some days 
the following explanation was given 

“There are no pendulous oscillations 
cognizable, but the elongated indicators of 
aluminum construction perambulate a cir 
cumscribed radius with a circumferential 
activity, thereby registering accurately the 
subdivisions of its circumference Che 
energizing impulse necessary to accom 
plish the resultant activity is not suf 
ficiently accelerated to destroy the mole 
cular cohesion of its atomic constituents 
Its synchronization is promulgated by the 
dissemination of actinic rays, and the 
nocturnal and diurnal deflections are 
equalized by contraction and expansion.’ 
It's easy when you understand it 

Following Mr. Osborne's example I am 
too modest to give my explanation, but 
“they do say” that by placing the ear close 
to either counterbalance you would hear 
sounds that resembled a clock mechanism 
in action 


Rochester, N. Y RaLtpw W. Davis 





Glazing of Cast Iron under Water 


On page 28 of Vol. 32, John Johnston 
tells of his experience with sawing cast 
iron under water with a hack saw and 
asks for the reason that the iron glazed 
When cutting cast iron under water or 
any place where the saw will become wet, 
trouble will be had, caused by the clogging 
of the saw teeth with the paste formed 
by the mixture of iron dust and water 
This clogging causes the teeth to slip and 
form a glazed surface Better results can 
be had by using saws with coarse teeth 
and a wide offset This offset will cut 
a wider slot and allow a free passage for 
the chips. 

Aurora, Ill Joun B. SpERRY 
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Graduations for the Tailstock 


In the article under the above heading, 
by W. Loach, on page 850, the graduating 
of the setover of the tailstock of a lathe, 
in thousandths of an inch is advo- 
cated 

This would not be of any practical value, 
as the setting over of a tailstock can only 
be approximate at the best, as two pieces 
the same length will be turned a different 
taper, owing to the difference of the depth 
of their center holes, and for duplicate re- 
sults, a regular taper attachment is 
necessary 

The method of applying an indicator 
needle to the tailstock, as shown, 1s also 
inaccurate, as the motion on the needle 
point is greater near the zero mark, and 
decreases as it recedes from it, in which 
case, to make the reading accurate, a dif 
ferentially graduated arc would’ be 
needed 

\s to rollers on the steady-rest jaws, 
this is also impractical, as the slightest 
inaccuracy of the rollers or their bearings 
would throw the work out of true, as 
it rotated We had a steady rest fixed 
this way in the first shop I worked in, and 
one trial was enough for anyone who 
cared for accurate results [here are 
classes of work where a roller rest can 
be used to advantage, but for lathe work. 
the steady rest is best as it is 

Decatur, II] ETHAN VIALI 


A Simple Method of Chalking 
Tracing Cloth 


I noticed the article on “Chalking Trac 
ing Cloth,” on page 388 by F. W. Harris, 
and also the “Simple Method,” by “Blue 
print,” on page 863 I think I have a 
better method than either 

1 took a box about 2 inches in diameter 
and 1% inches deep (one that McGill's 
fasteners came in) and a cork a little 
smaller in diameter and a little thicker 
than the cover was deep. I covered the 
cork with three thicknesses of flannel and 
tacked it on the inside of the cover, mak 
ing a pad 

ill the box half full of chalk, turn over 
or give it a slight shake, take the cover 
off and rub the tracings with it (the pad 
on the inside of the cover) I have used 
this about eight vears and would not be 
without it 

Springfield, Mass G. V 


There is being erected at Great Falls, 
Mont., by a mining company what will 
be the world’s largest stack upon its com 
pletion. Its total hight will be 506 feet; 
diameter at the top, so feet; diameter at 
hbase, 78 feet 6 inches; concrete founda 
tion, 25 feet deep, 103 feet in diameter; 


weight, 34,000,000 pounds; inside volume, 


1,330,000 cubic feet 
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The Anti-Japanese Agitation on 
the Pacific Coast 


Throughout the discussion that has been 


ning through the daily press relative 
to the proposed anti-Japanese legislation 
Pacific coast 


and other 


States, much has been said regarding the 


California 


injury to trade interests which will cer- 


tainly follow the passage of the proposed 


legislation. We doubt if our readers 
lize the fact that this shoe pinches 
em, in that this trade is largely in the 
products of the machine shop which to- 
day needs every avenue for its output 


that exists 
Phe 


sentiments so well, while it gives figures 


following letter voices our own 


with which we were not familiar, and its 


nature is one which cannot but com- 


Sig] 


j 


wherever it is seen, that 


mand attention 
we are led to publish it in this column: 
In connection with the anti-Japanese 


legislation now before the California leg 
islature, which has been widely discussed 
throughout the country 
and with which 


had 


in the papers 


during the past few weeks, 


you are no doubt familiar, I] have 


my attention directed by several promi- 
nent Japanese residents in this country, 
as well as by Japanese engineers recently 
here on a visit, to the fact that unless the 
repeated occurrence of such agitation is 
will prove very detrimental to 
ade that 


ctonne ++ 
l ypped, 1t 


important t1 relations with 
untry 
While the 


understand 


intelligent class of Japanese 


fully the agitation 1s 


al, vet it is feared that if such agita 


California and other 


‘rsisted in by 





| Is pe \ 
Pacific States, it will eventually engender 
ill feeling between the people of both 
ountries and certainly undermine the 
icable relations and traditional friend- 
hip that have existed between the Japan 
e and United States heretofore. 
Che visiting Japanese engineers carry 
way with them a natural feeling of re 


lent against the people 
all 


ecomes very difficult for the foreigner to 


of California 


nd perhaps against Americans, as it 


draw a sl between the Americans 


rp line 
in California and the Americans in othet 


States 
his has already resulted in placing 
lers for materials in Europe which 
were originally contemplated to be placed 
this country, and as already stated, un 


agitation is checked promptly, it 
the of of the 


round that has gained through 


much 


will result in loss 
been 
of persistent effort by Ameri 
an manufacturers 


Our business with Japan has been con 


inually increasing during recent years, 

d the exports of American manufactur 

Japan, principally of railway ma 

rials and iron and steel manufactures, 
bee is follows 
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For the year 1903.............$23,150,000 
7 “ | eC yee 29,060,000 
: : ae Seer 52,150,000 
‘ PN a ASRS 35,000,000 
' ‘ “1907. 40,350,000 


These figures do not include our ex- 
ports. of railway material to Manchuria, 
which have been made through Japanese 
firms who have had the absolute say as to 
As 


an instance, the Japanese have placed in 


where the contracts should be placed. 


this country during the year 1908, orders 
amounting to $10,000,000 
for railway materials for Manchuria. 


approximately 


As a further illustration of the growth 
of our business with Japan, the exports of 
locomotives States to 
that country and her dependencies have 


from the United 


been increasing as follows: 


ose. gk |. eee 39 
si ee 14 
1993.. ree Te eT ee Te 
“© 7004. . 8o 
1995 I51 
ae : 182 
1907... *270 

\bout. 
[his phenomenal increase in the im- 
portation of American locomotives, as 


well as other railway equipment and ma 
chinery into Japan, is due very largely 
the fact that the Japanese engineers 
who visited this country were treated by 
\merican the cour- 
tesy and consideration that they deserve, 
also to the sound iudgment of the Japan 
of 


the simplicity and efficiency of American 


to 


manufacturers with 


ese engineers and their appreciation 


machinery 

It is needless to say that our interests 
will suffer greatly from the present agi- 
tation of the fact 
that the Japanese people are highly sensi- 
tive, and are quick to resent the insulting 
attitude the authors of the 
bills now pending in the California legis- 


in California, in view 


assumed by 
lature. 

t occurs to us therefore that you could, 
through the of your 
paper, remedy to some extent the damage 
already done to American interests by 
friends 


editorial columns 


publicly assuring our Japanese 
that the American people as a whole hold 
them in the highest respect and esteem. 


AMERICAN LOCOMOTIVE COMPANY. 





The French Tariff on Machine 
Tools 


Our readers will recall the publication 
Part 2, of a trans- 


on page 374, Vol. 31, 
lati of the French com- 


of the report 
mittee of machine-tool builders, wherein 
tariff on 


lation 
a large advance in the French 
machine tools was advocated. 
We are informed by a French corre- 
1e debate relative to this 
subject in the Chamber of Deputies is to 


spondent that tl 
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begin at about this. time, if indeed it has 
not already begun, and he considers the 
situation critical. 

In view of our own prohibitory tariff 
on machine tools, we fail to see how 
American machine-tool interests can of- 
fer any objection to this increase in the 
French duty, and as a matter of fact 
many of them have advocated a consider 
able reduction in our tariff rates 

The history of the export trade in ma- 
chine tools during the past ten years has 
demonstrated that the American machine 
tool industry is at least upon an even 
keel with the same industry in any Euro 
pean country. “We cannot eat our cake 
and have it, too,” and the question before 
the machine-tool builders of this country 
is simply this: Is our existing machine 
tool trade in France of sufficient value to 


offset the concession necessary to save 





The Passing of the V-Thread 


The action of the tap and die makers 1 
United 
thread as the only standard and relega 
ting the V-thread to the list of “specials,” 
to be had only on order and at an ad 


adopting the States standard 


vance in price, marks a decided step for 
ward in the effort to secure uniformity in 
machine products. As can be readily seen 
by the 
which appear elsewhere in this issue, the 
U. S. S. thread seems to afford the only 
standard 


reasons given for this action, 


satisfactory basis for a_ real 
thread, and has the advantage of being 
already largely in use. 

Its adoption will cause less confusion 
than any other action which might have 
been taken, and some action was abso 
lutely necessary to bring uniformity and 
order out of the chaos of the so-called 
standards as can be readily seen from an 
examination of the varying pitch or 
thread angle diameters of the different 
makers. No one can study these varia 
tions without being struck with the ne 
cessity of the action that has been taken 

While a standard V-thread pitch di 
ameter might have been adopted, it would 
mean more confusion than the action 
taken and the foisting upon manufac 
turers of a standard which would not and 
could not be a V-thread in the true sense 
of the word. 

The tap and die makers are to be con 
gratulated on the broad stand they have 
taken, and it behooves all those who 
favor progress in machine construction to 
fall in line by ordering all taps and dies 
of the U. S. S. standard sizes. 

As a matter of justice it 
added that this 
upon the tap and die makers by Professor 


should be 
procedure was urged 


Sweet thirty years ago, and of the many 
cases in which his mechanical judgment 
has been justified, we know of none more 
striking than this 
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The Woreester Trade School 


lans for the inauguration of a trad 


school in the city of Worcester, Mass., are 
making progress. The city has passed an 
ordinance establishing a trade school un 


der the State law and a board of thirteen 


trustees has been elected, of which 
Prof. M. P. Higgins is president his 
board is now selecting a _ site the 


sch ol. 


The} Museum of Safety and 





Sanitation 
An executive office for the administra 
tion and support of work of this museum 
has been opened at the United Engine¢ 
ing Societies Building, 29 West Thirty 


ninth street, this city, and plans are now 
peing prepared to insure its permanence 
as an institution. 

\s with so many public and philan 


iropic enterprises which have their head 


quarters in this city, the museum is to be 


supported by contributions of Irie mbe rs of 


various grades, of which there are three, 
individual at five, sustaining at ten, and 
commercial at twenty-five dollars pei 
annum 

The chairman of the committee on 


plan and scope is Prof. F. R. Hutton, 


while Dr. Wm. H. 
\ pamphlet defining the plan 


Tolman is director and 
secretary 
and scope of the museum has been pr 
pared for free distribution, and it may be 
the office at th 


obtained by writing 


abov e addre ss 





Alexander Beaudry 
\lexander president and 
treasurer of Beaudry & Company, In 
Boston, Mass., died on February 10 


His death came very suddenly 


Beaudry, 


Mr. Beaudry was 70 years old and was 
a well known figure in the machine busi 
ness He was of an inventive nature, 
and had to his credit about 28 patents 
on various kinds of tools. He invented 
he first hammer which bore his name 
about 1880, and from that time on brought 
out various types of hammers and presses 
While Mr. Beaudry was president and 
treasurer of his concern he had not been 
actively identified with it for some years, 
so that his death will not in any way 
have a bearing on the business policies ot 
the concern, as the present 
will continue -in charge 
New Publications 
By Hubert E. Collins 
140 5x7-inch pages; 75 illustrations; 
indexed. Hill Publishing Company, 
New York City. Price, in cloth, $1 
Another of the Power handbooks is 
It gives gen- 


PIPES AND PIPING 


devoted to pipes and piping 
eral rules for the design of high- and low- 
pressure steam piping in power plants, 
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considers the forces involved and how 
they can best be met, describes high-pres- 
sure steam-pipe flanges, how to deal with 
vibration, directions for connecting boil- 
accidents due to 


ers to steam mains, 


faulty piping, effect of superheated steam 
on cast-iron valves and fittings, and a lot 
of other information which the engineer 
who has, or expects to have, anything to 
about the putting in of piping sys- 
tems should have in a convenient form 

reference It is compiled largely 


wer and the material 


1 
} 


from tl 
has had the benefit of critical considera- 
tion by the practical clientele of that 


le pages Ol r 


paper 
ERECTING Wor! By Hubert E. Collins 
140 5x7-inch pages; 110 illustrations; 
indexed. Hill Publishing Company, 


New York City. Price, in cloth, $1 
\ number of monographs have been 
direction of the 


prepared der the 
editors of Power, dealing with various 
phases of power-house and kindred work 
One of the first of these is the book un 
der review, which deals with the handling 
f large machinery from the cars to the 
place where it is to be used, and of its 
erection at that point It tells how 
foundations should be put in, describes 
the different knots and hitches used with 
ropes, treats upon the handling of heavy 
machinery through city streets and up 
inclined runways into the plant, where a 
used to advantage, ex- 


rig it, building up fly- 


gin pole may be 
plaining how to 
high-speed center 


wheels, erection | 


crank engines, etc. It is largely compiled 
from the pages of Power and brings to- 
eether in a convenient form a lot of in- 
formation which has not been easily 
accessible heretofore 

Hubert E. 
Collins. 137 5x7-inch pages; 82 illus 
trations; indexed Hill Publishing 
Company, New York City. Price, in 


cloth, $1 


K No KS AND KINKS By 


In a running engine a knock is the first 
that something is wrong. It 
may or may not be serious, but is always 
and every operating engineer of 
any experience has had his share of trou- 


ble in running down such knock and 


removing its cause. One of the Power 
handbooks devoted to this subject. It 
begins witl consideration of the causes 


of knocks, contributed to the columns of 


r by C. J. Lars ntil recently the 
head erecting engineer for the Allis- 
Chalmers Company The effect of the 


rts is explained 
long chapter devoted to the ready 
tection and remedy of knocks, taking 


ibject up analvtically and consider- 


g the effects of k of alinement in the 

s, of paralle boxes, etc., so that 

ne can intelligent! diagnose a_ case. 
Many instances of troublesome knocks 


which have been detected and remedied 


are recounted and will furnish clues to 
the detection of those which are troubling 


users of the book 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 





THE 
Motor Driven Turret Lathe 


A brass-working turret lathe of rather 


novel design to accomodate a constant 


speed motor has been brought out by the 


LATEST 


quent stopping and starting are necessary. 
The 


mary, a combined line and reverse switch, 


drum consists of a three-pole pri 


and a cylinder for controlling the sec- 
ondary starting and regulating resistance, 
mounted on the controller shaft and 

















\LOTOR-DRIVEN 


Dreses Machine Tool Company, Cincin 
ti, O., and is shown herewith. The 
motor 1'. horsepower, of the alternat 
ng, high-speed type, driving the lowet1 
through a rawhide pinion and gear. 

lo avoid the comparatively slow start 
ing and stopping of the motor a friction 
clutch operated by the long lever shown 
on the left-hand side, connects and dis 
connects the lower cone pulley. The 


lower cone is placed as near the floor as 
a long driving 
This is to 
vibration that might be caused 
the motor in the head. The 
lathe is of standard 13-inch 


possible in order to have 
belt 


avoid the 


and to avoid vibration 
by having 
turret their 


design 





Controllers for Alternating Curren) 
Motors 


Phe Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis., has developed 
a line of drum controllers for use with two- 
or three-phase, slip-ring motors, operating 
where fre 


cranes or in similar places 


BRASS-WORKING 


URRET LAT!#! 


INFORMATION 


driven directly by the operating lever 
Some are open and others immersed in 


oil according to the current handled. 


Motor Driven Traveling Head 
Face Grinder 


A very satisfactory type of traveling- 
head grinder is here illustrated, known as 
It is particularly adapted 
workers, 


a face grinder. 
to the 
bridge builders, safe makers and manufac- 


work of structural iron 


turers in kindred lines, where it is neces- 
sary to grind materials that are liable to 
be too hard or too inconvenient to be 
machined. 

As shown in the illustration, the grind- 
ing head is direct connected to an electric 
motor, which, together with a very heavy 
outboard bearing, is mounted on a large 
base moving on ways. The motor has an 
extended shaft to carry the grinder chuck. 
The work is stationary, being bolted to 
the large platen in front of the 22-inch 
while the ring rotates and 


emery ring, 


al 
{ 


ilso moves slowly back and forth from 


end to end of the platen. The reversing 


is done either by a hand lever or by auto 


matic stops. The longitudinal travel of 
the grinder is obtained from the feed 
screw shown The table travel is 20 
feet per minute The lead = screw 

















MOTOR-DRIVEN TRAVELING-HEAD 


EDGE GRINDER 











er 
in 
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is driven by a_ second motor not 
shown in the illustration. The grinder 
is driven by a standard Westinghouse 
type “S” compound-wound, direct-cur- 
rent, 10-horsepower, I100 r.p.m., totally 
inclosed motor. Where required, an al 
ternating-current motor may be supplied 
in place of the direct-current motor. The 
size of the motor to operate the lead 
screw is dependent upon the nature of the 
work to be performed. This grinder is a 
102-inch face grinder as manufactured by 
the Diamond Machine Company, of 
Providence, R. I. 


A 16-inch Back-geared Shaper 
This shaper has, in addition to its 


single-gear ratio of 6% to 1 a back gear 
which increases this to 20 to 1. The back 
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usual design. The feed eccentric is piv- 
oted, so that it can be swiveled in any di- 
rection. The holes in the plate are 
drilled and reamed tapered to receive a 
tapered pin to take up any wear which 
may occur. The holes are drilled and 
numbered in accordance with the teeth in 
the feed ratchet, making it very easy to 
secure any desired feed. 

The vise base is plainly graduated and 
the upper jaw has two bolts to allow 
clamping to lower jaw, with the object of 
overcoming the tendency to raise the work 
as it is tightened in the vise. 

Another convenient feature is the lock 
ing of the head, which can be instantly 
loosened or tightened by the handle di 
rectly behind it. This operates an eccen 
tric stud and pulls the head squarely 
against the front of the ram. 

















A I6-INCH BACK-GEARED SHAPER 


gears consist of a sleeve to which two 
gears are attached. These gears are 
splined to the shaft, and are therefore 
constantly running with it. By means of 
a second sleeve these gears are shifted at 
the will of the operator, by a lever at the 
back of the column, which is placed in an 
upright position within easy reach of the 
operator. The speed is thereby increased 
or decreased, and the power increased or 
decreased as may be desired. 

The feed plate is different from the 


The length of stroke is varied by means 
of the lever projecting through the feed 
plate and can be performed while the ma 
chine is in motion. The device in the 
bull gear is self-locking, and is held 
firmly in position as soon as: the adjust 
ing lever is taken off of the shaft, thus 
avoiding the necessity of locking the shaft 
in position. 

The telescopic screw under the table is 
fully inclosed, thereby avoiding the possi 
bility of oil and chips getting under the bas« 


a) 
to 
uw 


The operating side of the machine is 
very rigid, being braced by the basin 
shaped projection, in which a_ large 
amount of metal has been placed 

The shaft bearings are provided with 
cast-iron bushings. These bushings are 
made a tight fit, and are pressed in place 
but can be very readily removed, and re 
placed at any time. The shaft bearings 
are provided with ring oilers. The rings 
are made of wide strips of brass, thereby 
giving a liberal contact on the shaft, and 
distributing the oil more freely than a 
round ring. The shaper is made by the 
John Steptoe Shaper Co., Cincinnati, O 


A Slide Rule for Adding or 


Subtracting Fractions 


The adding and subtracting of fractions 
are probably responsible for more errors 
than almost any other of the minor prob 
lems in arithmetic, and anyone who has 
much of this to do will welcome the little 
side rule shown with this. It is very 
easily used, is Only 3% inches in diameter, 
so that it may be readily carried in the 
vest pocket, and all the figures are large 
enough to be clearly seen without the aid 
f a glass. With this all the common 
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IDE RULE FOR ADDIN( 


fractions from eighths to = sixty-foeurths 
can be readily added or subtracted and 
the answer obtained in either fractions or 
decimals. Being circular, there is no slide 
to pull out and the whole operation is con 
tinuous. It also makes a very convenient 
table of decimal equivalents, which will 
always be at hand 

With a little practice it becomes very 
easy to add a string of fractions, one after 
the other, the sum of the fractions being 
added always appearing on the lower disk 
and the difference on the upper disk, so 
that there is hardly any excuse for con 
fusion. For example, to add 7/16 and 
9/64. Turn 9/64 on the inner scale to 
7/16 on the outer scale and 37/64 will 
show on the lower disk opposite the slot 
To subtract 9/64 from 54. Turn the slot 
to 54 and see what fraction is opposite 


9/64 on either scale, ie. 31/64. It was 





A Drill Press with Convenient 
Attachments 

















ind drive pulley 


on a bracket having ertical adjustment 
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f 3 inches, to take care of the belt ten 


s10n Che upper table swivels to 


ingle and also swings around the column 
[he lower arm can carry the round table 
fixture, having a 


and a V al 


the 3-point drilling 


+ 


pointed center, a cup center 


ways at hand. 
\ handy drilling vise is shown attached 
square table and _ the 
rilling gage, shown by the 
be used to advantage in 
spindle and its head 
the usual adjustments and the whole 
to have been designed for 
kinds of 


1c. 11 
nding t all 


that is likely to come along. It is 


ult by the Rockford Machine and Shuttl 


Company, Rockford, III 


Double Head Facing Lathe 


| his lath 


similar 


is designed for facing flanges, 


girders or work held 1n st: 


tionary 


xtures on the bed, although turning can 


desired, as a regular 


be done if carriagé 


is provided for that purpos \ lead 
screw also allows screw cutting at any 
time By using a traveling-head boring 
bar and fastening the cylinder to the bed, 


it becomes a substantial boring machine 


It is 


‘made from the standard pattern 
lathe, raised to swing 62 inches over th 


bail 


each face plate carries a facing head with 


and 50 inches over the carriage, and 


star feed, being a part of the face plate 
itself 

Each headstock is movable by 
pinion, has back gearing of 12! 


rack and 
to 1 and 


triple gearing of 40 to 1; front bearings 
are 6'44x10'4 inches and rear bearings 
1'2x7 inches. The distance between fac 
ing heads on a 22-foot bed is 13 feet; tle 


total weight 24,000 pounds 
Power is applied through a splined shaft 
running into the center of the bed and the 


any 


square, or 


base of the 
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heads run in opposite directions to equa- 
strain on the fastenings holding 
& Scott, 


lize the 
the work It is 


De xter, Me 


built by Fay 





Monorail or I-Beam Hoists 


shows one of a sé ries 
to run on the 


Che 


if traveling 


illustration 
built 


hoists, 


lower flange of an I-beam, either straight 


1 curved, and to be moved either by 


hand or power They are built for 


strength and durability and require a 




















ELECTRIC HOIST FOR I-BEAMS 


small amount of head room. All gears 
are either spur or internal, having teeth 
cut from solid steel blanks. The hoisting 
drum is grooved to overlapping 
of the 


overrunning 


prevent 
and a limit switch 
of the the 
Two brakes are provided, one operated by 
the other of th: 


prevent 


rope prevents 


ropes on drum. 


a solenoid magnet and 


friction-disk type, to running 


down or racing with the load. They are 
built by Alfred Box & Co., 


Penn. 


Philadelphia, 




















FAY & SCOTT DOUBLE-HEAD FACING LATHE 
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wa- Belt Driven, Variable Speed Planer A New Method of Grinding pat samy cheaneg of work, hat gaetienarty 








: for sharpening formed cutters, such as 

me vaae Formed Cutters oa a ea With ag “tos 

et, We illustrated some months ago the : . dws pHa 
motor-driven variable-speed device used 7 | yi Vi 8 
by the G. A. Gray Company, Cincinnati, The tilting grinding — sles : ze . 7 owen 
O.. in connection with their planers. The F — ult f Wall ; amped , : “ oe 
illustration shows this arranged to be “TI ompat we - ~~ — ics 

; driven by belt from the line shaft, by llustrated on page 118 is very convenient ( 

—_ means of a pair of tight and loose pulleys, 

he mounted directly on the constant-speed 

aah shaft, as shown hese are of the differ 

by ential type, the loose pulley being smaller 

os than the tight, to relieve belt pull when 

- not actually driving, a bevel shoulder be 

- tween them facilitating shifting the belt 

» The belt shifter for the tight and loos: 
pulieys is entirely universal, and can _ be 


set to shift the belt whether the planer 
stands in front of or behind, or even 
directiy underneath the line shaft Che 
handle for controlling this shifter is con 
veniently located at the front side of th 

machine 
This variable-speed planer, like our 
large sizes, gives four cutting speeds with 
a constant return, and we call special at 
tention to the fact that on all of our var 
able-speed planers the speeds can _ be 
changed without shutting off the power 
and without even stopping motion of the 
| planer, thus saving the time which other 
wise would be wasted in waiting for the 

















flywheel and other revolving parts to come 
to rest. Fit I GRINDING FORMED CUTTERS BY A NEW METH 





Ly [his attachment consists of an arbor for 


holding the cutter to be ground, and car 


y rying index plate at the back. The in 
; dexing arm is geared to the gear shown 
below the index plate, this in turn meshing 
with a rack which projects through the 
front and carrying the pin, which engages 
in the sliding block. This block works in 


a corresponding groove in a sort of taper 
att ichment, which can be set to any de 
sired angl ‘cording to the angle of the 


flute in the cutter In this wav the rack 





z > 
Fl 2 3 ; 
Ik FT 1 F GRINDING 
] ver I i e table carries 
‘ I past the wheel and I 
1 nal iin its 
t yee its tting < lox nd ne 
¢ o WI ] \ t¢ te nas been 
Y | t ’ ved with ref 
index plate ccording to the 
nN 1 < ad the ope! ition p oO 
( ds ef ( 


Figs. 2 and 3 show the usual method of 


grinding formed cutters with the flat side 








erinding wheel, the second showing 
BELT-DRIVEN VARIABLE-SPEED PLANER method of grinding by means of a tilted 











348 
grinding spindle, the intention being to use 


a vertical feed on the line and to surface 


grind the teeth from the top downward, 
the wheel clearing itself so that the grind 


ing will be a true plane until the wheel 
has worn beyond the line RS Chis is 
open to the objection of requiring a ver 
tical feed 

In Fig. 4 is shown the principle em 


ployed in the Walker grinder, whereby thx 
face of the tooth to be ground is placed 
in a horizontal plane, the grinding spindle 
a vertical angle, conforming 
the the cutter 


being set at 


to the angle of groove 1n 
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provision for obtaining the necessary ad 
justment of the grinding spindle at a ver- 
tical angle 

The index plate is made detachable, and 
the index pin and bearing have an adjust 
a radial direction, so that it can 
of the 
is di 
of 


ment in 
diameters 


ot 


the various 
Each 


correspond 


be set for 
hole 


vide d 


circle holes 


to 


circles 


to the number 


teeth in the cutter to be ground, and other 


index plates can be substituted. Provision 
is made for grinding taper cutters by set 
ting the adjustable top of the platen at an 
Also on spirally grooved cutters 


angle 

















FIG. I. THE IMPROVED 
[he radial tace of the tooth is by this 
method, surface-ground by the beveled 


periphery of the wheel, and it will be seen 
that the wear of the wheel simply reduces 
its diameter, the outer corner becoming 


it slightly rounded 


Among other advantages claimed by this 


method are the reduction of heat, the 
ability to grind into a sharp corner, and 
to grind a spirally grooved cutter, which 
would be impossible by either of the other 
two methods above mentioned. Ordinarily 


it is only possible to grind a formed cut 


method outlined in Fig. 2, this 


account of grinders having no 


LI 


" 


\-SIMPLEX COLD SAW 


at 
swiveling 


neces- 
the 


housing which supports the grinder head. 


he grinder head can be set any 


sary horizontal angle by 


Further details of the operation of this 


ttachment are obvious, and it should be 
borne in mind that the face of the cutter 
tooth is surface-ground, using automatic 
‘ross feed in the regular manner. The 
sharp corner of the grinding wheel is 
maimtained by periphery wear. There is 


of drawing the temper 
the 


practically no danger 
the 


ground it presents a keen edge and shows 


of cutter, and when tooth is 


no evidence of rounded edge or other dis- 


tort yn) 
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Improvements on the Lea-Simplex 


Cold Saw 


These machines now have an entirely 
new feed mechanism driven by means of 
Sellers disks. These are unaffected by 
oil which occasionally interfered with the 
old cone feed. The upper shaft. carrying 
the constant-speed disk is driven by an 
automobile chain coming from the drive 
shaft the other end of the machine 
The intermediate disks are made of soft 
steel, the side which bears on the bronze 


on 


disk being tapered about 2 degrees. 
These disks are mounted on a tool-steel 
shaft which runs in_ bronze’ bushings 


mounted in the swing arm. 

In order to give greater tension on the 
disk the holds the knob which 
stops the shaft screws up the disk 
immediately behind it. By turning the 
ball crank on top of the box and raising 
and lowering the swing arm a variation of 


operator 
and 

















FIG. 2. DETAILS OF THE FEED BOX 


10 to I can be obtained Che rate of feed 
per minute is registered on the dial on the 
front of the that the 
can tell at a glance exactly what is being 


box so operator 


done. Just above the worm which drives 
the feed, is another shaft with a spiral 
gear, running at a constant speed, and 


return. Both the 


gear shaft are fitted 


operating the power 
worm and the spiral 
with roller thrust bearings. 

Another improvement has been made in 
This can be 
used for either round stock, 
the two tapered edges being put together, 
allowing the stock to come down until 
it almost touches the table and in cut- 
ting square stock or structural metal the 


the form of a V-block used. 
or square 


two castings are turned end for end which 


practically makes two knee plates. The 
holes which hold the block to the table 
are oblong so that the blocks can be 


This is made by 
136 Liberty 


swiveled to 45 degrees. 
the Lea Equipment Company, 


New York 


street, 








ex 
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Proposed Elimination of the Old 
V Thread in Taps and Dies 


For a number of years the tap- and die- 
makers of this country have had under 
consideration the advisability of discon- 
tinuing the regular manufacture for stock 
of V-thread taps and dies, and the general 
adoption of the United States Standard 
or Sellers form for all 60-degree screw 
threads. There can be no question but 
that such action, as now definitely decided 
upon, will be of wide importance to tap 
and die manufacturers, users and dealers 


THE “V-sTANDARD” No STANpDAkp 

The V-standard so called is a “standard” 
existing only in theory; in practice the V 
thread, nominally an equilateral triangle 
in section, is flatted at the top an amount 
varying with the practice of the different 
manufacturers. It is, of course, recog 
nized that the slightly flatted top is an 
essential feature of this thread, as it is a 
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sufficient surface to give satisfactory re- 
sults while another manufacturer may cut 
the thread a little deeper, and still another 
not quite so deep. No two work to the 
same dimensions and the result is that the 
actual thread diameters, measured in the 
V, differ with every make. This fact is 
well illustrated by the accompanying table 
which gives the diameters adopted by vari 
ous makers whose names and products are 
known throughout the manufacturing 
world. 

A comparison of these figures with the 
true or theoretical pitch-line diameters of 
the perfectly sharp V, as given in the 
fourth column from the right of the table, 
will reveal some interesting irregularities. 
The values in this column are equivalent 
to the outside diameter of the threaded 
piece less the depth of a single thread, as 
ccemputed by the formula 

0.866 


Dp. —- 


Pitch diameter Bp: 


where P equals the number of threads per 


320 


for other sizes may be readily found by 
merely subtracting the values under the 
alphabetically headed columns from the 
corresponding sizes given in the column 
at the right of the table 


IMPRACTICABILITY OF THE V-STANDARD 

It is obvious upon inspection of the fig 
ures presented in this table that the term 
“V-standard” is a misnomer; and that an 
anomalous condition of affairs is created 
by the perpetuation of this irregular or 
alleged standard. Here, in short, is a so 
called standard which it is impracticable 
to follow faithfully and to which, there- 
fore, all V-thread taps and dies are neces 
sarily an approximation § only Hence, 
each manufacturer has developed a “stand- 
ard” of his own and the resulting lack of 
interchangeability between the prodnets of 
these different makers has been a constant 
source of expense and inconvenience both 
to users and to the manufacturers them- 
selves. It has made it impracticable in 


shops where screws are required to fit 

































































Theoretical Actual 
Diameter of Pitch Di 
Size \ B Cc D F G H I J Sharp V Thread Pitch ameter of Difference 
Threads Measured in |Diameter|One Makers|Left to Tap 
the Angle UL. 8.8.1 V Thread Out 
i —__ 20 0.2107 0.217 0.214 0.2147 0.212 0.209 0.2147 0.217 0 217 0. 2067 0.2175 0.2107 0. O068 
Py IS | 0. 2683 0.275 0.275 0.272 0.270 0. 267 0.272 0.27551 0.2745 0. 2644 0.2764 0. 2683 0 OOS1 
i— 16 ] 0.3264 0.331 0.332 | 0.3290 0.327 0.325 | 0.3289 0.331 0.3315 0.3209 0.3344 0. 3264 0 OOS0 
18 14 0.3822 0.386 0. 386 0.3836 0.382 0. 380 0.3836 0.386 0 386 0.3756 0 3911 0 3822 0 OOSY 
4 12 0.4351 0.438 0.441 0.4378 0.4355 0.434 0.4358 0.439 0.441 0.4278 0 4459 0 4351 0 O10S 
' 0.4963 0.500 0.501 0.5003 0.4978 0.4983 0.502 0.500 0.4903 0 5084 0 4963 0 O121 
P] 11 0.5525 0.556 0.559 0.5563 0.554 0.554 0.5543 0.559 0.558 0.5463 0 5659 0.5525 0 O134 
id 0.6153 0.619 0.625 0. 6188S 0.6168 0.6168 0.622 0.6245 0 6285 0. 6153 0 O1382 
{ 10 0.6702 0.673 0.671 0.6734 0.6715 0.671 0.6714 0.677 0.671 0. 6634 0 6850 0 6702 0. O148 
1é 0.7321 0.736 | 0.732 | 0.7359 0.734 0.7339 0.7395] 0.7315 
i 9 0.7875 | 0.789 | 0.795 | 0.7888 0.788 0.788 0. 7S6S8 0.796 | 0.795 0.7788 0 S028 0.7875 0.0153 
18 0.8495 0.851 0.854 0.8513 0. S508 0.8493 0.858 0.8535 < 
1 S 0.9017 0.902 0.900 0.901S 0.902 0. 901 0 S9gDS 0.910 0.900 0 SOIS 0. O1SS 0 “O17 0 o171 
1,4 
14 7 1.0103 1.011 1.024 1 0113 1. 0021 1.0135 1.022 1.022 1.001 1. 0322 1 0103 0.0219 
1; ' 
14 1. 1347 1.136 1 146 1. 1363 1 137 1.127 1 1385 1.147 1 145 1 126 1.4572 1 1347 0. O225 
1, 
1% 6 1.2422 1.241 1.251 1. 2407 1 238 1. 243 1. 249 1.249 1. 230 1. 2667 1. 2422 0. 0245 
1, ; 
14 1.36758 1. 366 1.378 1.3675 1 368 1. 3637 1 36S 1 376 1.377 1 355 1 3917 1 3678 0.0239 
12 5 1.4646 1.462 1.473 1.4618 1.4598 1 464 1.472 1.4715 1 467 1 4951 ] 1646 0 O305 
ly L. 5878 1.587 1.581 1. 5868S 1.5848 1.589 1.597 1.5795 1 576 1 6201 1 SS7S8 0 03823 
1; 44] 1.6904 1. 693 1. 692 1.6926 1.6928 1. 6947 1.702 1 690 1 682 1 7306 1 6904 0 O402 
2 1.8219 1.818 1.833 1.8176 1. S1IS7 1 S197 1 S28 1 S831 1 807 1. S557 1 S219 0 0338 
ANGLE SIZE “V"’ THREAD 
COMPARATIVE ANGLE Sizes OF “V"’ THREADS AS MADE BY DIFFERENT MANUFACTURERS OF TAPS 
mechanical impossibility to maintain the inch and D the outside diameter The preperly and where for illustration a cer 
size of a tap with perfectly sharp threads columns headed 4, B, C, etc. represent tain line of taps is used, to make satista 
while a single hole is being tapped; the the actual sizes worked to by the different tory use of another manufacturer's taps 
removal of the metal during the operation tap manufacturers [Thus in column 4 as the screws will then either enter the 
will be found the diameters adopted by tapped holes too freely, or possibly not 


causing the sharp tops to be worn away 
and the original diameter to be lost almost one 
practice of another maker; and so on the carrying of larg 
dies by all concerned and to a considerable 


concern, while column B shows the erter at all. It has necessitated, theretore, 

from the outset stocks of taps and 
Consequently, as noted, it has been cus- across the table. 

tomary for the different manufacturers to Considering, for example, the '%4-inch extent 

leave the thread top slightly flatted, and 20-thread size, the tabulated data show purchasers of these tools can secure their 

if the external diameter that this is made all the way from 0.0023 supplies 

than the standard 


has restricted the market in which 


this means that 
is made to size the diameter when meas- to 0.0103 inch larger 
pitch-line diameter; and, in the case of 
the %-inch 12-thread, the range through 
out the different lines is from 0.0062 to ating this undesirable state 
0.0142 inch oversize in the thread angle. courses have been fully weighed and dis 
In cutting down the V-thread in the tap, The 34-inch 10-thread dimensions show an cussed by the tap and die manufacturers 
diameter onc, the actual standardization of the V 


; : - \ -OSSIBLE C RSES 
ured at the pitch line in the V is somewhat [wo I IBLE TCOURSE 


larger than the true, theoretical diameter In considering the possibility of climin 


of affairs, two 
DIFFERENCES IN DIAME TER 


scme makers stop at one point, some at increase over the theoretical 


One concern may cut down to ranging with different makers from 0.0068 
the United States standard form of thread 


another. thread; the other the adoption of the 
a pitch diameter 0.010 inch over the theo- to 0.0136 inch and in the case of 
the flat thus 1-inch 8-thread size the oversize allowance for 
the manufacture of V-thread taps and dies 


retical size, believing that all regular tools and the cessation of 
left at the top of the thread presents just is from 0.008 to 0.0182 inch. The variation 








*) 


The 


former course would mean the estab 


except for special work pursuit of 
the 
lishment of 


for all V 


size ‘and tl 


a uniform pitch-line diameter 
dies of 


thread taps and given 
1is would necessarily involve a 
the 
manufacturer concerned, 
cut V-threads smaller 
larger than heretofore in order to conform 


upon. At the 


change in present practice of cach 


some having to 
some 


their and 


to the dimensions decided 


best the result covld be nothing better 
than a compromise measure serving to 
perpetuate a form of thread having at 
the present time little excuse for exist 
ence in connection with regular lines of 
work 


Furthermore, during the transition per 
iod, the standardization of V-thread taps 
and dies would create quite as many, and 


difficulties in establishments 


as serious, 


using that form of thread as would be 


involved in the straight out-and-out adop- 
United States standard thread 
it would constitute an important 
far 
in question; and 
V-thread 


there 


tion of the 
That is, 
departure from present practice so 
as concerns the shops 
although the 


yet, advantage of 


uniformity would thus be secured, 
would still remain the illogical, expensive 
and generally unsatisfactory situation of 
two standards existing for similar classes 


of work 


RECOGNITION OF THE ADVANTAGES OF THE 
Unitep STaTes STANDARD 
There can be no question as to the 


supremacy of the United State; standard 


form of thread. Devised over 4o years 
ago and recommended by the Franklin 
Institute for general adoption by engi- 


neers, it has become the standard of the 


Cut, 


ORDINARY 





COMPARISON 


l cut 2 sec ) ee 
l' ret 0.666 sec { = 2.660 Sec 
trip 13.333 sec 
13.333 60 sec 
4.5 number round trips per minute 
4.5 & 17, cu. in. removed per trip 
SA’ cu. in. per min 
506 ‘u. in. per hour 
1250 Ib 
MMHi4 cu. in. in 10 hours 
164 cuble inches 10 hours 
Ordinary type, 30-foot cut, 90-foot return 
speeded up to 70 feet after 
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United States Government, and is used by 
practically all the railroads, bolt and nut 
makers and progressive manufacturers of 


the 


ul 


country 


In 1898, the International Congress of 
convening at Zurich, 


this form of thread as the best for metric 


Engineers adopted 
sizes and pitches, and it is now in almost 
universal use th 
More recently the Association 


throughout continental 
countries 
\utomobile Manufacturers 
the standard of 
and in 1907 it was accepted 


Society af Mechanical 


of Licensed 
has adopted it as the 
organization, 


by the American 
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Rapid Cutting of Metal—Some 
Interesting Tools and 


Machines 


Some interesting examples of the rapid 
cutting of metal were given at a demon- 
stration of Blue Chip steel by Wheelock, 
Lovejoy & Co., at the shops of the Powell 
Planer Company, Worcester, Mass. One 
of the new Powell planers was at work, 
showing the results obtained by acceler- 
ating the speed in the cut. All who are 
familiar with planer work realize the sav- 


























I‘ngineers as the standard form of thread ‘ Ae oes: gate ‘ 
; ing of a slight increase in cutting speed 
tor machine screws . ap 
: hi : _ over a very much larger increase in the 
‘or many vears 1s sti ¢ ' ) , . 
many years this standard form of return speed [his has been taken ad- 
. } . : . a 2 , 
thread with depth equal to Pitch vantage of by Mr. Powell by using a de- 
eS 2 < 1; > , c . 4 > i ° - 
0.0495, has been upphied by ‘ap and die Vice which speeds up the table as soon 
manufacturers, with practical interchange 
ability. The outline of the thread is such 1. Power Card 
that it may be cut to the correct theor — | Accel. 24 Planer. 
J latep Loaded but running Idle 
ctical depth and to the true pitch-line oe. 
diameter without the allowances found + se { U.P, Reverse Re Es & 
necessary when cutting the so-called sharp < - iio =) ; > 
. : ; STi Sok sped 2 
\-thread. It will be seen by comparing < Table ur Reversing Dogs" — 
the pitch diameters of the United States 
: i 4. Power Card , 
Standard with even the largest of the Powell Accel, Cut 24 Plauer. I 
. ys Planing Cast Iron 5’ long at Initial or Normal 3 
V-thread diameters, that the United Cutting Speed of 30’ per Min. : 
= - z . P LLP. Ragged Cut Line caused by Bunches in Casting. 4 
States Standard is a little larger in 1% Cu, Im, per Trip. Es § 
every case. This allows the retapping és ya erica Me : 
of any V-thread hole to bring it up to C —— ne = | 
° . e ~< Distance Letweea Table Dogs i 
standard size, and avoids the necessity ot mF 
_ . . S. — 3. Power Card 
1SC% fg any c “ arts b - 
discarding any m ichine par ut the sup Powell Accel, Cut 24” Planer. 
scre Sf < 2 > T > St. 2c Ste a .P. rejuired during Accelerating Speed afte us 
crew IT bi lt I he l nite d tate Stand HP, Cutting Tool is in Action and alteet Work. = 
ard form of thread has been and is, ad- preity ae 1.7 Max, HP. =F 
hered to as a standard, and as such should an een eee ae 
: a : ; hs . Prete mren nc ethene alone on 
render entirely feasible the elimination ah cn or sande af 
altogether of the V-form of thread for nes 7 
regular belts, nuts and screws RAPID CUTTING OF METTAL 
Feed —60" Long = 17, Cubic Inches per Cutting stroke. 
QUICK RETURN. ACCELERATING CUT. 
l' cut = 2 sec } ee l' cut accel. 70 = 0.8571 ' 5987 sac 
l' ret sec ( a 2.333 sex 1’ ret. 90 — 0 6666 ‘ = 1.5237 sex 
5' trip = 11.666 sec 5° trip = 7.6188 sec. per trip. 
11.666 / 60 sec 7.6188 60 sec 


5.145 round trips per minute 


Con parison 


180) ret 5.145 trips per min 

90° ret 4.5 trips per min 

Gain 0.645 a 

Number cu. in. metal removed per min 


0 1450 Ib. 


5706 cu. in. — 10 hours 


5004 cubic inches a) 


BETWEEN HIGII-SPEED PLANER 


Quick return, 30-foot cut, 180-foot return. 
the tool has entered the work at 30 
Work being planing cast iron 5 feet long 


7.874 round trips per minute 


Comparison 
874 trips 
trips 


Accel 
30° cut 


eut = 7 
oO ret 4.5 
3.375 trips, 

or over 40 per cent. gain 


Gain for accel 


7.874 trips. 
= 5.145 trips 


Accel, cut 


180) ret. 


Gain for accel. = 2.729 trips 


metal removed per min 
14.75 (2200 Ib.) -@a 
8850 cu. in. 10 hours 


Number cu. in 


60€4 cubic inches 53, hours. 


TYPES 
Accelerating 
feet; return speed unchanged 90 feet. 


cut where the eutting tool Is 

















? 


1 
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as the tool is well entered in the cut. In 
this way the tool is not subjected to an) 
unusual shock in striking the work, and, 
once buried in the cut, the increase in 
cutting speed shows no tendency to in 
jure the tool, indicating that the shock of 
entering the work is what limits the cut- 
ting speed of planers 

The following results show what has 
been obtained with this planer, used with 
and without the accelerating device 

Mr. Powell has also worked out some 
interesting diagrams showing the power 
consumed by a planer under varying con 
ditions. It will be noted that, even with 
the accelerated cut, the power consumed 
in cutting is considerably below that re 
quired at the reversal so that any motor 
which will handle the planer run in the 


e 


ordinary way, will have no trouble wl 
the accelerating device is in us« 

A large Lo-Swing lathe, turning long 
chips which were blue, in true accord 
with the name of the tools used, com- 
pleted the working exhibit. Some of these 
chips were from 110-point carbon steel, 
giving a good indication of the power of 
the lathe, as well as the cutting qualities 
of the tools. 

Large cutting and stamping dies, as 
well as small milling cutters of Blue Chip 
steel were exhibited by E. C. Bliss, of 
Providence, R. I., while the steel displayed 
gave a good idea of the variety of uses for 
which steels are made. 

Among these is the nonsinkable steel, 
which does not refer to its low specific 
gravity, but to its high resistance to com- 
pression, being specially prepared for jew 
elers’ drop-hammer dies, and named be 
cause it does not “sink” in under the pres 
sure exerted by the blow. The nonshrink 
able, made for cutting and punching dies, 
is a more understandable name Cold 
Saws running up to 18 inches in diameter, 
said to be the largest solid high-speed cold 
saws made, and as a contrast, some for 
jewelers use, 2% inches in diameter by 
0.004 inch thick. 

It is interesting to note that about 900 
tons out of a total of 1400 tons of steel 
used in hacksaws in this country are sup- 
plied by Wheelock, Lovejoy & Co. This 
is known as hack-saw stock 

They also make a cold-rolled hack-saw 
stock, coming in rolls of 500 feet, and 
which must be free from twist or wind so 
as to be passed readily through the cutting 
machines, and supply about 250 tons of 
this 

It is intended to continue these exhibits 
in Springfield, Hartford and other cities, 
and they should certainly stimulate in 
terest in the progress that has been madi 
in the rapid removal of stock with ma 


chinery of various kinds 





The value of automobiles imported into 
this country during 1908 amounted to 
$22,000,000 which was $1,500,000 less than 
the year 1907 
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Business Items 


Cori! & Linder, Goteborg Sweden have 
opened a machinery agency and wan o hear 


from firms not represented in Sweden. 


( W Leavitt & Co dealers in ores, 
metals and alloys, will after March 20, 1909 


be located at 30 Church street New York 


On and after February 23, the foston 
branch of Chas. A. Schieren Company, will 
he located at a new address, 643 and 645 
Atlantic avenue 

The Prentiss Tool ‘and Supply Company 
x’ New York City, has secured the exclusive 
selling agency of the Norton Grinding Com 


pony for all of New England and New York 


The Hess-Bright Manufacturing Company 
2lst street and Fairmount avenue, Philadelphia, 
has opened a store at 1974 Broadway above 
66th street Geo | Gwilliam, resident 
manager 

The Campbell Iron Company, of St. Louis, 
Mo has recently completed arrangements 
} 


base 


for the erection of two 3-story and 
ment modern warehouses which it expects to 
ccupy in a few months 

The Metal Products Corporation has re 
cently been organized and will occupy a new 
menufacturing building in Providence, R. | 
This company was formerly the Geo. W 
Dorer Company of that city 

The Hoskins Company, of Chicago, manu 
facturer of scientific electrical apparatus 
or analyzing and testing steel, has been r¢ 
organized under the name of the Hos 
kins Manufacturing Company and has re 
moved its plant to 453-471 Lawton avenue, 
Detroit, Mich 

G. E. Wilson, with the Star Machine Works 


; + “te 


f Indianapolis for the last fifteen years, and 


ot 
W. O. Parsons, with the same firm for the past 
five years, have opened an office and shops 
at 224-226-228 W Marvland street, where 
they will make a specialty of all kinds of canning 
and preserving machinery and will manufacture 
all kinds of special machine 

The American Specialty Company, of Chicag® 


e High Speed Drill 


* with tl 


has closed a contrac 
Company, of Dubuque lowa, whereby they 
take the entire output of the drill company 
and become the exclusive sales agents for the 
complete line of the flat and fiat twisted high 
speed drills. This line comprises machine 
shop, structural blacksmith ratchet track 
drills, ete 

The Franklin Moore Company, Winsted 
Corn., has just opened a branch at 156 
Liberty street, New York City, with A. H 
Briggs in charge. A full line of their trolleys 
for flat rails and their Acme differential and 


new Imperial! chain hoists will | 


be carried in 
stock so that immediate deliveries will l« 
made n New York City and vicinity fr 


this branch 





Business Opportunities 





0X acto 
The Plai lle Ind ( y Compar i 
t ) t A t t 


The Letort Axle Works Carlisle Penn.. 
was burned Loss bout 
rhe Brown Truck Compan 


ll build a new 


Nii 


The Ringsville rex Gin Company will 


t recent lestroved by fire 


rebuild pian 


The Oklahoma Iron Works, Tulsa, Okla., has 
purchased site for foundry and steel plant 
? 


rhe sawmill of the Marbury Ala Lumber 
Company was burned Loss about $40,000 

The J. G. Brill Car Works, Philadelphia 
Penn Vill erect a new three-story factor’ 

Mitchell & Var Mete 


are having plans prepared for a brass foundry 


Pottstown Penn 


The Standard Table Oj Cloth Compan 
Davenport, Lowa, will erect a $100,000 additior 
The foundry of the Cah Iron Works, Chatta 
yurned Loss about $20.000 


nping Company, Newark, N. J.. 


vania Railroad fo proposed boile shop , 


Renovo, Pent 


The National Tube Co pan Pittsburg Penn 
vil pend $7 90.000 In improvements at its plants 
in Kkllwood cit 

rhe Vandalia Railroad Compan to build 


roundhouse at Terre Haute at a 


cost of $100,000 


Want 


an additional 





Advertisements 


Rate 25 cents per Tr each insertion 
Ahout siz rds tke a line Vo advertisements 
ibb ated Co] dd be sent to reach us 
not later than | lay for ensuing week's issue. 
{nswer rddressed t mur care will be forwarded 
i pplicant may specify names to which their 
eplices are not to be forwarded, but replies will 
not be retur? Ij not forwarded, they will be 
lest? / notice \ nformation given 
by 70 ; lvertise ising box nun 
} Orig lers if recommendation or 

pape f uwue should not be enclosed to 

ink? , ) pondent Only bona fide adver- 

ements inserted under this heading No adver- 

} t frar my agency association 

r na jua ‘ irging a ee for registration,”’ 
Miscellaneous Wants 

Calipe ~ ¢ EE. G. Smith, Co ia, Penn 


We buy or pay foyalty for good patented 
iwchine or toc Box 282, AMerR. Macu 

Hand power bending tools, ibor-saving, 
onev-making Estep & Dolan, Sandwich, Ill. 
Light fine whinery to order; odels and 
ectrical rk specialty E. O. Chase, New- 
rk, N. J 

Wanted —Engine 24 2s"x14 yr 
ore ilso 14 » 16°xS8’ Oo re B 130 
AMI AN MACHINIST 

Ma nes ce ed i ) i s A Pra 


Spe i t € A ite yu Screw 

ici t ‘ at he vor sn ¢ i. tob- 
t J. | ) « Lo Newa VN J 

Light and ediun veig 1 er and 

icace pa Ss t two yale wis y ¢ 

MacCordy Mfg. Co., Amsterdam, N. ¥ 

Sp t i n 1esig i, new ideas de 
veloped » pra i es D " irawings 
nade P es easonabie Box >) AM. Ma. 
~Wanted lo learn o > a ) 3 
aad ‘jobodl i ved fo i 
and } ) ya vu af yw l l 
States pre | B> ’ Awerican Maca 
~Machin designed and yrroved by teche 
ica: jexpe graduate ele al and 1echane 
ical engineer Working irawings patterns 
and castings furnished R. P. Clarkso Bev- 
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A large English firm of machine-tool im- 
porters having showrooms and offices in Great 
Britain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds. 
Apply Box 189, AMERICAN MACHINIST 

I desire to purchase an interest in a_ busi- 
ness making machinery and castings, and take 
the superintendency of the plant or entire 
management of the business. I am thoroughly 
well qualified by experience, reputation and 
ability to produce profitable results. Address 
Box 936, AMERICAN MACHINIST 


In order to settle an estate an attractive 
opportunity is open to a party with $150,000.00, 
fill responsible position either in 
manufacturing department, to 
well and favorably 
manufacturing 


competent to 
tne sales or 
purchase an interest in a 
profitable machinery 


known, 
plant located in Pennsylvania, with an office 
and established trade in New York City Ad- 
dress “ Executors,’’ care of AMERICAN MACH 


Situations Wanted 


- 


Classification indicates present address oj 
advertiser, nothing else. 
CANADA 
Mechanical engineer, member A. 8S. M. E 


interchangeable work, 
Competent manager, 
engineer. Experience 


highest grade 
2 experience 
superintendent or chief 
embraces manufacture of automobiles, type- 
setting machines, firearms and typewriters 
Box 913, AMERICAN MACHINIST 


expert on 
44) years 


CONNECTICUT 
Position as supervising engineer ; 
manufacturing costs a specialty ; 
this country and 
MACHINIST. 


Wanted 
reduction of 


‘Ten years’ experience in 


abroad Box 960, AMERICAN 
ILLINOIS 

fool draftsman, age 24, on special ma 

chinery, jigs and dies for interchangeable 

work Five years’ shop experience. Chicago 

or vicinity preferred tox 965, AM. MACH 
INDIANA 


Superintendent — Practical machinist and tool- 


maker Wide experience handling men and 
producing results Age 3S Now employed. 
Vill go anywhere. Box 877, AMER. MACH. 


superintendent 


general 
mechanic. Familiar 


Wanted— Position as 
by thoroughly practical 
with modern shop and foundry practice. Shop 
time and cost systems. Clever designer of 


jigs, special tools and short cuts for economical 


production Am on third year with present 
company, but change of management In near 
future necessitates change for us. Will furnish 


gilt edge reference and can show splendid record. 
Box 947, AMERICAN MACHINIST 


MASSACHUSETTS 


I wish to correspond with any company 
desiring the services of a progressive and up- 
to-date manufacturing superintendent Box 
053, AMERICAN MACHINIST 

mechanical engineer, first class 


Graduate 
designer with excellent experience in = steam 
turbines, purmps and general machinery, would 
engineer or chief 


like position as designing 
draftsman Reterences ot well Known con- 
cerns Box 929, AMERICAN MACHINIST. 


MICHIGAN 


AMERICAN MACHINIST 


Progressive, up-to-date superintendent, in 
position three years, wants to change. 


present _ 
A good shop organizer and cost reducer. Mini- 
mum salary, $2500.00. ‘‘ High Class,’’ Am. Ma. 


OHIO 
engineer 
draftsman d- 
Technical training, 
executive ability. 
pany that wants to manufacture 
pressors and engines from my design 
to improve their line. Box 946, AMER 

PENNSYLVANIA 
First-class designer and draftsman with 
12 years’ experience on steam turbines, steam 
engines—marine and stationary, general arrange- 


with 
and 


experience as 
superintendent, 
shop prac- 
Prefer com- 
pumps, com- 
or wants 
MAcH. 


Mechanical 
designer, chief 
wants change 
tice and good 


ment plans and auxiliary machinery; desires 
to change Box 951, AMERICAN MACHINIST. 
FOREIGN 
Man, 42 years of age, with 15 years’ ex- 


perience as works manager, and 6 years’ foreign 
manager, desires position as latter at 
firm. 


sales 


London, with A-l American engineering 
Thoroughly familiar with English and Conti- 
nental business; up-to-date hustler. Box A.2, 
AMERICAN MACHINIST, 6 Bouverie Street, Lon- 
don, E. C., England 
Help Wanted 

tf lassification indicat Ss pre sent addre SS of 

advertiser, nothing else 
CANADA 

Superintendent Wanted Experienced 
manufacturing and assembling adding ma- 
chines, typewriters or small tools. Must be 


educated in mechanics, experienced and quali- 


tied to lay out and direct work and to handle 
men. Should understand factory organiza- 
tion, shop production and economy. Write, 
stating experience, place and date of birth 


Good opportunity 


and salary to go to Canada. 
a wide-awake, 


and chance for advancement to 


progressive man. Address care 
AMERICAN MACHINIST. 
INDIANA 

Wanted-—4 toolmakers, 6 lathe men, 1 fore- 
man Good wages, steady employment Box 
943, AMERICAN MACHINIST 

MASSACHUSETTS 

Wanted—Machinist, experienced as _ tool- 

maker and foreman. Address stating age, 


experience and pay required. Box 944, Am. Ma. 


NEW JERSEY 
Two competent draftsmen familiar 
with printing presses or kindred machinery. 
State age, references, experience and salary. 
Box 945, AMERICAN MACHINIST 
Wanted—Working foreman to 
of 10 or 12 milling machines, 
and drill presses hustler, 
machines up to concert pitch 
for young man _ wishing to 
927, AMERICAN MACHINIST 
salesman-—A traveling salesman who is now 
selling the machine or railroad supply trade, 
to carry a high grade bearing metal (babbitt) 
as a side line, on liberal commission basis. Ad- 
with full particulars, Lakewood Metal 
co., Box 182, Lakewood, N. J 
In our rapidly growing business of the manu- 


Wanted 


take charge 
turret lathes, 
able to keep 

Good chance 
advance. Box 


dress, 


February 25, 1900. 


Wanted—Master boilermdker at $6.24 "per 
diem. A competitive examination will be 
held at the Navy Yard, Brooklyn, N. Y., Feb- 
ruary 26, 1909, to fill the above position. 
For application and further information ad- 
dress, ““Commandant,’’ Navy Yard, Brooklyn, 
ms Ee 

Wanted—FEditorial assistant on mechanical 

journal. Ability to write good English and 
practical engineering or shop experience essen- 
tial; technical education desirable but not 
necessary. Capable draftsman who reads and 
writes for technical papers might be adapted 
for position. State particulars fully. Box 
957, AMERICAN MACHINIST. ’ 
Chief draftsman: we wapt a man who has 
had extensive experience 6n both small and 
lerge work along the line of motors, gener 
ators and other electrical machinery. He 
should be a good executive and thoroughly 
up to-date. Write in confidence, giving full 
information, age and salary expected. Box 
959, AMERICAN MACHINIST. 

Engineer—We want a technical man 
position as engineer of methods. One to 
general experimenting and _ investigating 
power apparatus machinery. Must be 
oughly familiar with shop methods and 
cesses. In answer, state fully in detail your 
experience, age and salary expected. Your 
answers will be treated in confidence and should 
a personal interview be desired, it will be ar- 
ranged for later. Box 904, AMERICAN MACH. 

OHIO 


for 
do 
on 
thor- 

pro- 


Wanted— First-class salesman for presses 


and hammers. Box 955, AMERICAN MACHINIST. 

Wanted—An A-1 machine tool salesman 
for Middle West. Only experienced man on 
high grade tools. Box 954, AMERICAN 


MACHINIST 

PENNSYLVANIA 
Experienced man to 
electric ele- 
Pennsylvania. Excel- 


Superintendent 


Shop 
manufacturing in 


take charge of 
vator works located in 
lent opportunity for bright, active man. Ad- 
dress immediately, giving full particulars as 
to qualifications and salary expected. Box 
949, AMERICAN MACHINIST. 

Wanted—First-class, energetic foreman, to 
take charge of machine shop employing 100 
men, on light and medium heavy special ma- 
chinery. State age, experience, salary expected, 


references and when you can start work. Box 
950, AMERICAN MACHINIST. 

Wanted—Mechanical draftsman, one experi- 
enced in elevators preferred; state fully age, 


experience and salary expected, also how soon 


available. National Elevator & Machine Co., 
Honesdale, Pa. 

Wanted—Chief draftsman of good designing 
ability. A first-class man with wide experi- 
ence covering hoisting engines and general 
machinery, boiler and steam plants. Prefer 


a man with college education and of good execu- 
tive ability Good salary to a first-class man. 
In replying state experience and age, giving 


full particulars. Box 955, AMERICAN MAcn. 
TENNESSEE 
Die maker, first-class man, familiar with 
small and medium sized novelties. State age, 


experience and pay wanted. Southern Stamp- 
ing & Mfg. Co., Nashville,.Tenn. 


For Sale 

















Young man desires position as machine shop . ‘ : k : os ; 
foreman with firm manufacturing motor cars racture e os = ee OEtK le, Wwe _— 
Formerly connected with one of the largest nave a aoe - a —— 0 Be penne me 
tirms in the business. Box 948, AMER. MACH on smal tock, 5e8, Se-press Ges Gnd epecial 
a machinery We invite applications from ftirst- Patents for sale of heavy machine tools 

NEW JERSEY class men on this kind of work Box SS4, well introduced or owner will take part cash, 

rechnical graduate, 20 years’ experience AMERICAN MACHINIST royalty or stock in a company of responsibility. 
as mechanical engineer, master mechanic and NEW YORK Box 942, AMERICAN MACHINIST. . 
. ‘rintendent of construction in mill work, . . . , : . 
Gosires, panieion ag Be aa ellie Box Ons Wanted — First-class die maker Steady em- For Sale Well equipped — general machine 
AMERICAN MACHINIS1 : ; ; ployment to right man. Standard Optical co., shop in New Jersey, employing 24 hands and 
ee : ; Geneva, N. now running 13 hours per day and with good 

NEW YORK va for » @ ‘ reas i 
: —_ Wanted—Turret lathe hands and toolmakers. prospects for , the future ; Good tacengae for 

Draftsman, experienced, seeks position. Box In replying state experience, references and selling. Investigation solicited. Address R, 
cese> . a . ’ . "216 le "or itv 
O62, AMERICAN MACHINIST. wages required, The Georgian Manufacturing BOX 1216, New York City. 

Automobile and gas engine designer with company, Binghamton, N. ¥ English factory for sale covering about 6500 
several years’ experience, wants position Wanted—-Man familiar with laying out ‘%4Uare yards and additional 10,000 square 
Rox 933, AMERICAN MACHINIST 1 selling owe t smiss nac ot yards for extensions. 130 horsepower’ gas 

and iling powel! ransmission machinery ngines and up-to-date machinery abl 

Experienced mechanical draftsman, practi State age, experience, reference and salary engine p o-da ac y, suitable 

‘ : apne . ile > 3 1)RY = for light manufacturing work of any kind. 
cal and theoretical, technical graduate, open expected P. O. Box 2062, New York City. on ituated i large . > . 
pest seeless t 30x 932. AMER. MACHINIS1 rie Factory situated in argest manufacturing 
fot at elaclalaiias - » oe ‘ Wanted—First-class blacksmith and tool ¢enter’ of the Midlands. Owners are open 

Designer wishes position in New York dresser, one who understands high-speed to manufacture and distribute under direct 
City wide experience in developing auto tool steels. Shop in small country town. Ap supervision large quantities of patented arti- 
matic machines, tools and fixtures OX plicant must stute age, wages expected and cles. Hill, Cawney House, Dudley, Worces- 
1, AMERICAN MACHINIST. vive references. Box 064, AMER. Macu. tershire, England. 
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Classified Index to 


Articles Advertised 





Abrasive Materials 


Abrasive Material Co., Phila., Pa. 

American Emery Whee! Co., Provi- 
dence, R. I. 

Carborundum Co., Niagara Falls, 


i. ie 
Dickinson, Thos. L., New York. 
Norton Co., Worcester, Mass. 
Safety Emery Whee! Co., Spring- 
field, O. 
Vitrified Wheel Co., Westfield, Mass. 
Air Lifts 
Ingersoll-Rand Co., New York. 





Aluandum 


See Grinding Wheels. 


Arbor Presses 


Barnes Co., W. F. & John, Rock- 
ford, Il. 

Niles-Bement-Pond Co., New York. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 





Arbors 
Cleveland Twist{Drill Co., Cleveland, 


i Co., Rochester, N. Y. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y 

Skinner Chuck Co., New Britain, 
Conn. 

Union Mfg. Co., New Britain, Conn. 

Union Twist Drill Co., Athol, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 





Barrels, Steel 


Boker & Co., Hermann, New York. 
Lyon Metallic Mfg. Co., Aurora, I. 


Bars, Boring 


Beaman & Smith Co., Prov., R. I. 
( 7: Twist Drill’ Co., C leveland, 


Elmes Engineering Works, Chas. F.; 
Chicago, Ill. 

Krieger Tool & Mfg. Co., Chicago, Ill. 

Niles-Bement-Pond Co., New York. 

a oy Tool & Supply Co., New 
ork 

Unserwees Co., H. B., Philadelphia 
a 
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Bearings, Ball and Roller 
Boston Gear Works, Norfolk Downs, 


Mass. : ’ 
Hess-Bright Mfg. Co., Philadelphia, 


Pa. 
Hyatt Roller Bearing Co., Harrison, 
N. J. 


Belt Dressing 


Cling-Surface Mfg. Co., Buffalo, 
Dixon Crucible Co., Joseph, 


City, N. J. 
Schieren Co., Chas. A., New York. 
Louis, Mo. 


Shultz Belting Co., St. 
Smooth-On Mfg. Cc a. City, 
N. J. 


> 4 
Jersey 


Jersey 


Belt Fasteners 
Conn- 


Bristol Co., Waterbury, _ Co 

Greene, Tweed & Co., New York. 

Belt Filler 

Schieren Co., Chas. A., New York. 

Shultz Belting Co., St. Louis, Mo. 

Smooth-On Mfg. Co., Jersey City, 

Belt Lacing Machines 

Birdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa. 

Belt Shifter 

The L. & D. Co., Boston, Mass. 

Belting, Chain 

Link Belt Co., Phila., Pa. 

Belting, Leather 

Chicago Raw Hide Mfg. Co., Chi- 
cago, Ill. : : 

Bchieren Co., Chas. A., New York. 


Shultz Belting Co., St. Louis, Mo 


Bending Machinery, Hy- 
draulic 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc., Wm., Phila., Pa. 

Watson-Stillman Co., New York. 


Bending Machines, Plate 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Bellers & Co., Inc., Wm., Philadel- 


hia, Pa. 
Whitcomb-Blaisdell Machine Tool 


Co., Worcester, Mass. 
Bending Machines, Pewer 
Bethlehem Fdry. & Mach. Co., South 
Bethlehem, Pa f 
Long & Allstatter Co.. Hamilton, 
Ohio. : 2 
Niles-Bement-Pond Co., New Y ork. 
Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 


Bending Tools, Hand 
Wallace Supply Co., Chicago, Ill. 


Blocks, Chain 
See Hoists, Hand. 
Blocks, Die 


Nicholson & Co., 
Barre, Pa. 


Blowers 
a. 7 Gas Furnace Co., 


Chleaeo Flexible Shaft Co., Chicago, 


mw Electric Co., New York. 

Niles-Bement-Pond ‘Co., New York. 

Roth Bros. & Co., Chi : 

Sturtevant Co., B. F., iyde Park, 
Mase. 


Bolt and Nut Machinery 


Acme Mchry. Co., Cleveland, O. 

Davis Machine Co., W. P., Roc 
ter, N. Y. 

Foote-Burt Co., Cleveland, O. 

Harrington Son & Co., Edwin, Phila- 
delphia 

Landis Machine Co., 


W. H., Wilkes- 


New 


hes- 


Waynesboro, 


‘a. 

Manning, Maxwell & Moore, Inc., 
New York. 

Manville Mach. Co., E. J., Water- 
bury, Conn. 

McCabe, J. J., New York. 


Milton Mfg. Co., Milton, Pa. 

Motch’*& Merry weather Co., Cleve- 
land," Ohio. 

Mummert, Wolf & Dixon Co., Han- 


over, Pa. 
National-Acme Mfg Co., Cleveland, 


National Machinery Co., Tiffin, O. 
Newton Machine Tool Wks., Inc., 
Phila., Pa. 


New Haven Mfg. Co., New Haven, 


Oonn 
Nilee Bement-Pond§Co., New York. 





Bolt and Nut Machinery 
Northern Biectstent Mfg. Co., Madi- 


son, 
vrentiss Tool & Supply Co., New 


Y 
Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 


Standard Engineering Works, Ell- 
wood Pa. 
Vandyck O urchill Co., New York. 
Waterbury Farrel Fdry. & Mach 
Co., We terbury, Cour. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Lang Co., G.R., Meadville, Pa. 


Bolts and Nuts 


Milton Mfg. Co., Milton, Pa. 
- nt -Acme ‘Mfg. Co., Cleveland, 


Bone for Case Hardening 


Rogers & Hubbard Co., Middletown, 
Conn. 


Books, Technical 


American Schoo! of Correspondence, 
Chicago, Ill. 

Hill Publishing Co., New York. 

International Correspondence 
Schools, Scranton, Pa. 

Sames, Chas. M., Jersey City, N. J. 

System, Chicago, Th. 


Boosters 


C & C Electric Co., New York. 
Crocker- Wheeler Co., Ampere 
General Electric Co., New a? 


Negspera Elec. Mfg. Co., Madison, 
8. 
Roth Bros. & Co., Chicago, Il. 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Boring and Driiling Ma- 
chines, Herisontal 
- Co., W. F. & John, Rockford, 


Beaman & Smith Co., Prov., R. I. 

Betts Mach. Co., Wilmington, Del. 

Detrick & Harvey Mach. Co., Wil- 
mington, Del. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Fosdick Mach. Tool Co., Cin., O. 

Gisholt Mach. Co., Madison, "Wis. 

= Clarke & Co., Inc., Boston, 


Mass. 
Lucas Mach. Tool Co., Cleveland, O. 


Manning, Maxwell & Moore, Inc., 
New York. 

McCabe, J. J., New York. 

Motch & Merryweather Machinery 


Co., Cleveland, O. 


~— Haven Mfg. Co., New Haven, 

Yonn. 

Newton Mach. Tool Works, Inc., 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

ro Tool & Supply Co., New 

or 

Rockford Drilling Mach. Co., Rock- 
ford, Il). 

Sellers & Co., Inc., Wm., Philadel- 


phia, Pa 
Universal Boring Mach. Co., Hudson, 


Mass. 
Vandyck Churchill Co., New York. 
Whitcomb-Blaisdell Mach. Tool Co., 

Worcester, Mass. 


Bering and Turning Mills, 
Vertical 

American Tool Works Co., Cin., O. 

Baker Bros., Toledo, O. 

— Mach. Tool Co., Springfield, 


Bette Mach. Co., Wilmington, Del. 
Bullard Mach. Tool Co., Bridgeport, 


Conn 
colburn Mach. Tool Co., Franklin, 


eas Mfg. Co., E. J., 
H 

Gisholt Mach. Co., Madison, Wis. 

Harrington, Son & Co., Edwin, Phila- 


Nashua, 


delphia, Pa. 

Manning, Maxwell & Moore, Inc., 
New York. 

Marshall & Huschart Machinery Co., 
Chic ao, 


McCabe, J. J., New York. 
Mitts & wena Saginaw, Mich 


Newton Machine Tool Wks., Inc., 
Phila., 
Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply. Co., New 
York. 

Sellers & Co., Wm., Philadel- 
phia, Pa. 

Vandyck Churchi Co., New York 

Bering Teols 

Armstrong Bros. Too! Co., 


Krieger Tool & Mfg. 


Inc., 


Chicago, 


Co., Chicago, 





Brasing 


Industrial Oxygen Co., New York. 
Sanford Mfg. Co., F. C., Bridgeport, 


onn. 3 
Universal Fluxine Co., Urbana, Ohio. 


Broaching Machines 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
ass. 

Lapointe Mach. Tool Co., Hudson, 
ass. 


Hackets, Coal 
Link Belt Co., Philadelphia, Pa. 


Bulldozers 


Bliss Co., E. W., Brooklyn, N. Y. 

Nationa Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 

—— Tool & Supply Co., New 
ork. 


Cabinets, Tool 
Armstrong Bros. Tool Co., Chicago, 
Hammacher, Schlemmer & Co., New 


York. 
Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 


Calipers 


Brown & Sharpe Mfg. Co., Provi- 
dence, I. 
Schuchardt & Gehuste, New York, 


Slocomb Co. Providence, R. I. 
Starrett Co. 4 « Athol, Mass. 
Cams 


Bilgram, Hugo, Phila., Pa, 
sepen Gear Works, Norfolk Downs, 


rule " Manufacturing 
Haven, Conn. 

Carberundum 

See Grinding Wheels. 


Carborundum 
Cleth 


Carborundum Co., 
m. Be 


Co., New 


Paper and 


Niagara Falls, 


Cars, Industrial 
Link Belt Co., Philadelphia, Pa. 


Case-Hardening 
American Gas Furnace Co., 


Yor 

Rogers & Hubbard Co., Middletown, 
Conn. 

“ee & Co., J. H., Brooklyn, 


New 


Castings, Brass and Bronze 
Clum & Atkinson, Rochester, N. Y. 
Lumen Bearing Co., Buffalo, N. Y. 
Castings, Die Molded 


Berry & Parker, Erie, Pa. 
a Mfg. Co., H. H., Syracuse, 


Castings, Iron 


Birdsboro Steel Fdry. & Mach. Co., 
Birdsboro, Pa. 
— Fdry. & Mach Co., Buffalo, 


Chisholm & Moore Mfg. Co., Cleve- 
land, Ohio. 


— ane & Mach. 


Link "Belt Co., Philadelphia, Pa. 

Taylor & Fenn Co., Hartford, Conn. 

Castings, Steel 

Birdsboro Steel Fdry. & Mach. Co., 
Birdsboro, Pa. 

Cammell Laird & Co., New York. 

Cast Iron Brasing 

Industrial Oxygen Co., New York. 

Sanford Mfg. Co., F. C., Bridgeport, 
Conn. 

Cement, Cast Steel 

( . ( Saat Steel Cement Co., Shelton, 


, Ansonia, 


ehaine & Co., 8., Cincinnati, O 
Cement, Iron 


GupeSe Mfg. Co., Jersey City, 


Centering Machines 


Hendey Mach. Co. Torrington, 
Conn. 

McCabe, J. J., New York. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

7 Tool & Supply Co., New 

Whiton Mach. Co., D. E., New Lon- 

don, Conn. 





Centers, Planer 


Cincinnati Planer Co., Cincinnati, O 

Fay & Scott, Dexter, Me. 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 

New Haven Mfg. Co., New Haven, 

-" Whitney Co., Hartford, 
Conn. 

Woodward & Powell Planer Co., 

Worcester, Mass. 


Chains, Driving 


Boston Gear Works, Norfolk Downs, 
Mass. 

Diamond ~ or & Mfg. 
apolis, 

Link-Belt ae Philadelphia, Pa. 

Morse Chain Co., Ithaca, N. Y. 

Whitney Mfg. Co., Hartford, Conn. 


, Indian- 


Chucking Machines 


American Tool Wks. Co., Cin., O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, 

Cleveland Automatic Machine Co., 
Cleveland, 9. 

Garvin Mach. Co., New York. 

Gisholt Machine Co., Madison, Wis. 

LeBlond Mach. Tool Co., R. K.., 
Cincinnati, O. 

McCabe, J. J., New York. 

Reed Co., F. E., Worcester, Mass. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 

Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 


Almond Mfg. Co., T. R., Ashburn- 
ham, Mass. 

Brown & Co., R. H., New Haven, 
Conn. 

Celfor Tool Co., Buchanan, Mich. 

ar - eae Twist Drill Co., Cleveland, 


Cushman Chuck Co., Hartford, 
Conn. 

Horton & Son Co., E., Windsor 
Locks, Conn. 


Jacobs Mfg. Co., Hartford, Conn. 

Morrow Mfg. Co., Elmira, N. 

Morse Twist Drill & Mach. Co., 
Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Russell Anti-friction Drill Chuck Co. 
Elmira, N. 

Skinner Chuck Co., New Britain, 
Conn 

Standard Tool Co., Cleveland, O 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Union Mfg. Co., New Britain, Conn. 


‘New 


Whitman & Barnes Mfg. Co.. Chi- 
cago, Ill. 

Whitney Mfg. Co., Hartford, Conn. 

Whiton Mach. Co., D. E., New Lon- 


don, Conn. 
Wiley & Russell Mfg. Co., Green- 
field, Mass 


Chucks, Lathe 


Cincinnati Chuck Co., Cincinnati, O. 
Cushman Chuck Co., Hartford, Conn 
Gisholt Mach. Co., Madison, Wis. 

Hoggson & Pettis Mfg. Co., New 


Haven, Conn. 

Horton & Son Co., E., Windsor 
Locks, Conn. 

Niles-Bement-Pond Co., New = 

Pratt Chuck Co., Frankfort, N. 

Russel! Anti-friction Drill Chuck Co., 


Elmira, N. 
Skinner Chuck Co., New Britain, 
Conn. 


Union Mfg. Co. iy Britain, Conn. 
Whiton Mach. €o., D. E., New Lon- 
don, Conn. 


Chucks, Planer 


Cincinnati Planer Co., Cincinnati, O. 

Harrington & Son Co., Edwin, Phila- 
delphia, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

a 4 Chuck Co., New Britain, 


Union "Mie. Co., New Britain, Conn. 


Chack, Split 


Hardinge Bros., Chicago, IIl. 

Rivett Lathe Mfg. Co., Boston, Mass. 

—* & Chace Mfg. Co., Ltd., New- 
ark, 


Circuit Breakers 


Crocker- Wheeler Co., Ampere, N. J. 

General Electric Co., New York. 

Western Electric Co., Chicago, Ill. 

Westinghouse Electric & Mfg. Ce., 
Pittsburg, Pa. 

















